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ANNUAL REPORT OF THE 
MASSACHUSETTS AGRICULTURAL EXPERIMENT 
STATION -  1935
IN TR O D U C TIO N
F. J. S ievers, D irector
In  our a tte m p ts  to  deal w ith th e  problem s of agriculture  th rough  experiment 
s ta tio n  services i t  has  becom e recognized th a t  th e  best in terests of th e  individual 
o p erato r qu ite  com m only come in to  conflict w ith  w h a t is economically most 
sound for th e  in d u stry . W hile th e  in d u stry  in its  e n tire ty  reacts definitely to 
certa in  causes and  effects, th e  indiv idual un its  th a t  compose th e  industry  are 
n o t alw ays so influenced. I t  is m ain ly  for th is reason th a t  m any  of th e  a ttem pts 
to  regu late  th e  operations of, or to prescribe for, th e  en tire  industry  have not 
been received w ith  sufficient en thusiasm  by  enough individuals to  m ake them 
successful.
In  th e  experim ent s ta tio n  a realization  of th is fundam en ta l principle has 
m ade th e  investiga to r so conservative th a t  he has h esita ted  to project the 
resu lts from  his investigations beyond w h a t could be supported  by  definite 
d a ta  ob tained  th rough  an  analy tical approach. W hen urged to go beyond this, 
he has in some cases been willing to  m ake recom m endations for individual farms if 
he fe lt thoroughly  conversant w ith  th e  detailed  operations, b u t th en  only with 
a  realization  th a t  his recom m endations w ould n o t prove sound for the  entire 
indu stry . W hile such service m ay  hav e  been re la tively  satisfactory  when 
ag ricu ltu re  was reasonably  profitable, i t  is n o t considered adequate  when an 
in d u stry  is in economic distress.
T here  has been a feeling on th e  p a r t  of a  large num ber of constructive states­
m en th a t  agriculture, in p roportion  to th e  p rom inent position i t  occupied in 
th e  N a tio n ’s business, was no t getting  its  fa ir share of th e  financial re tu rn . The 
in d u stry  needed and  deserved help. I t  needed th e  type  of help th a t the experi­
m en t sta tio n s could give if th ey  expanded th e ir field of operations beyond 
applied science and in to  th e  province of applied economics. Support for this 
ty p e  of developm ent was provided by  increased Federal as well as S ta te  funds, 
and researchers tra in ed  in th e  specialized field of economics and farm  manage­
m en t were added  to  th e  staff. Such supp lem en tary  service was intended to 
extend th e  influence of agricu ltu ra l research beyond th e  horizon set by the 
applied scientist. T h is was a laudable objective and one th a t  was accepted 
w ith  en thusiasm  b u t  un fo rtu n ate ly  w ith  a  decidedly lim ited  background of 
experience.
Econom ics w as called th e  “ dism al science” because i t  h ad  been content to 
confine itself largely  to  th e  past. T he ag ricu ltu ra l chem ist had  learned that, to 
m eet p resen t-day  dem ands, i t  was n o t enough to  be fam iliar only w ith the  ideals 
an d  accom plishm ents of such pioneers as Ju s tu s  von Liebig; while the  econo­
m ist w as still qu ite  co n ten t to  quote from  Adam  Sm ith. The science of eco­
nom ics h ad  been concerned only w ith  looking backw ard, and suddenly it was 
assigned th e  problem  of prescribing for th e  present and  also for th e  future. This 
necessitated  th e  developm ent of new m ethods and new view points bu t under 
a lready-established adm in istrations. I t  was only n a tu ra l, therefore, th a t the 
m ethods of research th a t  had  proved effective in th e  field of applied science 
should be in troduced  here, nam ely, th e  analy tical approach. Several years of
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relatively fru itless effort w ith  th is  m ethod, w hich accom plished little  besides 
the am assing of m ounds of d a ta  of a  census n a tu re , m ade it  very  ev id en t to  
some th a t  research in  th e  field of econom ics m u st v a ry  its  program  if i t  was to 
overcome th e  lim ita tions th a t  were rap id ly  becom ing recognized. T he g rea tes t 
need was n o t for m ore u n re la ted  fac ts  or d a ta , b u t for th e  finding of a re la tio n ­
ship betw een those  a lready  availab le  or w ith in  easy reach. T his led to  an 
a ttem p t a t  corre lation  w hich requ ired  a ty p e  of cooperation  w ith  su b ject- 
m atter d ep artm en ts th a t  heretofore  had  never been considered necessary.
This incentive for cooperation  has been, and  can be to  a  m uch g rea ter ex ten t, 
the m ost significant co n trib u tio n  of th e  econom ist to  agricu ltu ra l research. So 
long as econom ists operate  in d ep en d en tly  and  re s tr ic t th e ir  services to  th e  con­
fines of econom ics as laid  dow n by  d ep artm en ta l boundaries, th e ir  efforts will 
be of very lim ited  significance in  serv ing th e  ag ricu ltu ra l in d u stry . T he public  
is dem anding th a t  our researchers p ro jec t th e ir  resu lts beyond w h a t is justified  
by sta tistica l d a ta  only. T he specialist in applied  science will do th is  to  th e  
degree th a t  he is willing to  develop th e  courage to  express an  opinion. H is 
opinions will be respected  as fa r as th ey  are found reliable. If  th e  econom ist 
can encourage him  to  v en tu re  fu rth e r in to  th is  field and  th en  cooperate w ith 
him in m aking sure th a t  his v en tu re  is on a  sound basis, he  will co n trib u te  m uch 
of the service th a t  is dem anded  of him . I t  is believed th a t  th en  an d  th en  only 
shall we get sound and  constructive  service in p lanning for th e  econom ic fu tu re  
in agriculture. Progress in  th is  d irection  is being m ade. I t  is lim ited  only by  
the extent to  w hich th e  econom ist is capable of realizing th a t  th is m ay  be his 
most w orth-while service, and  th e  sc ien tist of recognizing th a t  th e  resu lts  from  
his research m ay  requ ire  an  econom ic in te rp re ta tio n  th a t  he, independen tly , 
may no t be qualified to  supply .
A dm inistratively every  effort is being m ade to  p rom ote  and  develop re la ­
tionships which will encourage th is en largem ent in our service. I t  is hoped, 
now th a t  funds from  B ankhead-Jones sources a re  available, th a t  added  flexi­
bility m ay be in jec ted  in to  ou r p rogram  th u s m aking th e  p lan  m ore quickly  
and more generally  operative .
DEPARTM ENT OF A G R IC U L T U R A L  ECO NO M ICS AND FARM  
M ANA G EM ENT
A. H . L in d sey  in  C harge
Farm  Tax D e lin q u en cy  a n d  F arm  R eal E sta te  V a lu es. (R . L. M ighell.) 
This s tudy  was carried  on in cooperation  w ith a  Civil W orks p ro jec t adm in is­
tered by th e  Federal B ureau  of A gricu ltu ral Econom ics. T he records were 
gathered in 1934 and  th e  analysis com pleted during  th is  y ear. A m im eographed 
statem ent, en titled  “ T ax  D elinquency of R u ra l R eal E s ta te  in 37 M assachuse tts  
Towns, 1928-33,” released S ep tem ber 19, 1935, by  th e  B ureau  of A gricu ltu ral 
Economics, sum m arizes th e  resu lts  to  date.
As found in th is s tu d y , ru ra l real e sta te  tax  delinquency on th e  1932 levies in 
37 M assachusetts tow ns involved m ore th a n  201,000 acres, an  increase of 34 
percent over th e  acreage delinquent on th e  1928 levies. D uring  th e  sam e 
period th e  am o u n t of taxes delinquen t increased 70 percen t. N o t only did 
delinquent acreage increase, b u t delinquency per acre also increased. A t th e  
end of 1932 th e  period  of delinquency for all p roperties th en  involved averaged
1.5 years. O ther in form ation  available ind icates th a t  m uch of th e  delinquency 
in this S ta te  represen ts m erely a slowness of p ay m en t.
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L u rin g  th e  five years 1928-32, tax  certificates or tax  liens were sold against 
a very  m inor p a r t  of th e  de linquent acreage. B y th e  end of 1931 about one- 
th ird  of th e  acreage delinquent on th e  1928 and la te r levies had been cleared.
T he delinquent area  in 1928 equaled 63 percen t of th e  area in farm s in the 
37 tow ns. T he corresponding figure for 1932 was 85 percen t. In  the  towns 
here included is located  12 percen t of th e  farm  area  of the  S ta te . The com­
parison w ith  a rea  in farm s is p robab ly  m ore significant th an  a comparison with 
to ta l a rea  as m ost of th e  delinquency reported  was on farm  land. The area 
delinquent in th e  37 tow ns in 1932 was reported  by  types as follows: 70 per­
cen t in farm s, 13 percen t in forest, and 17 percent in miscellaneous types or 
n o t classified.
F or th e  five-year period, 15 percen t of th e  p roperties sold were la te r redeemed. 
T he proportion  redeem ed from  each y ear 's  sales decreased from  39 percent in 
1928 to  8 percen t in 1932. N one of th e  p roperties sold to  p rivate  buyers in 1931 
and  1932 were reported  as redeemed.
T he situ a tio n  indicates a su b stan tia l increase in ru ral tax  delinquency. It 
is ap p aren t, how ever, th a t  only a m inor p a r t  of such delinquency led to dis­
possession of title  or even to th e  sale of tax  certificates against the  property. 
In  m an y  cases th e  taxes a re  paid  soon a fte r becom ing delinquent, and m any of 
th e  rem aining delinquencies are allowed to  continue w ithou t fu rth er action on 
th e  assum ption  th a t  th ey  will be paid.
On th e  o th er hand , m any  of th e  p roperties ap p ear to  have been delinquent 
on no m ore th a n  one levy a t  a  tim e. T his delinquency was largely “short­
te rm ,” b u t chronic. I t  was sh o rt-term  in th e  sense th a t  few of these owners 
let any  indiv idual levy rem ain  de linquent for m ore th a n  a  year or two, but it 
was chronic in th e  sense th a t  th e  properties becam e delinquent year after 
year, on successive levies. T he m ost typ ica l case from  am ong these would be 
one of a  p ro p erty  going delinquent repeatedly , b u t on which each delinquency 
was paid  before th e  following levy becam e delinquent. Furtherm ore, the 
num ber of tax  sales indicates th a t  in re la tively  few cases was procedure started 
to  dispossess th e  owner of title  to  th e  land.
M ilk  as  a  M u n ic ip a l U ti li ty .  (R . L. M ighell.) The emergencies of the 
recen t depression years have h astened  th e  grow th  of th e  belief th a t  there is a 
public  in te res t in th e  d istribu tion  of m ilk. F o r exam ple, th e  opening section 
of th e  M assachusetts M ilk C ontro l Law  of 1934 s ta te s  th a t  m ilk production 
and d istribu tion  is a  business w ith  “ a p a ram o u n t public in te res t.” Many 
people are even ready  to  say  th a t  th e  providing of m ilk is as m uch of a public 
u tility  as th e  providing of w ater, e lectricity , and  transp o rta tio n , and that 
regulation  and possibly public  contro l and  ownership are close a t hand.
T his p ro jec t was in itia ted  to  determ ine w hether handling  m ilk distribution 
as a m unicipal u tility  in a particu la r m unicipal m ark e t is economically and 
socially desirable, and  if possible to  th row  som e ligh t on th e  ex ten t and type of 
public  control or operation  w hich would be m ost sound.
As y e t there  has been little  public  experience w ith any business similar to 
th e  m ilk in d u stry . As co n trasted  w ith  o ther public  u tilities the  following 
peculiarities m ay  be noted:
1. T hreefold division of th e  in d u stry  betw een producers, transporters, and 
d istrib u to rs .
2. L arge num bers of producers and d istribu to rs as com pared with one or 
tw o firms in th e  usual public  u tility .
3 D ifficulties of fixing ra tes w ith m any  enterprises of different types handling 
m ilk.
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4. E nforcem ent problem s which are no t involved in p resen t u tilities.
5. Cost determ inations m ore u n sa tis fac to ry  th a n  in th e  case of p resen t 
utilities.
In view of these difficulties, th e  first step  in th e  prosecu tion  of th e  s tu d y  was 
to learn as m uch as possible ab o u t the  few existing cases in w hich some m easure 
of public u tility  operation  has been un d ertak en . P e rhaps th e  m ost ou tstan d in g  
instance of m unicipal contro l of th e  m ilk supp ly  is found in th e  c ity  of W elling­
ton, New Zealand. Legislative a u th o rity  for tak in g  control of th e  m ilk business 
was obtained as early  as th e  y ea r 1910, b u t it was no t u n til th e  tim e of the  
World W ar, when th e  m ilk s itu a tio n  becam e extrem ely  acu te, th a t  th e  co rpor­
ation of the  c ity  of W ellington resolved to en te r upon a com prehensive schem e 
to distribute m ilk in vvellington and  its  suburbs. A fter several p re lim inary  
attem pts the  c ity  com m enced to  purchase  m ilk from  farm ers and  process and 
distribute it in Ja n u a ry  1919. A t th e  p resen t tim e th e  m un ic ipality  owns all 
of the physical equ ipm en t necessary for purchasing , processing, and d is trib u tin g  
the m ajor portion  of th e  m ilk supp ly  to  th e  residen ts of th e  city . 1 here is no t 
a complete m onopoly on th e  p a r t  of th e  m unicipal o rgan ization  since local 
producers and d is trib u to rs  a re  p e rm itted  to  con tinue  in  business un d er s tr ic t 
regulation, and in  th e  course of tim e th e ir num bers and  th e  volum e of m ilk so 
handled have increased to som e ex ten t. ¿Nevertheless th e  m u n ic ip ality  controls 
the bulk of th e  m ilk supp ly  and  has a p p aren tly  been extrem ely  successful in 
handling th e  s itu atio n .
¿n the U nited S ta tes  th ere  a re  a  few iso lated  instances of close m unicipal 
control and ownership of physical facilities. One sm all tow n in  N o rth  C arolina 
has a complete m onopoly of m ilk d istribu tion . T he two form er in d ependen t 
distributors, who happened  to  be also th e  m ayor an d  th e  chief of police, finding 
themselves in financial difficulties arranged  to  sell ou t to  th e  city , and  th e  
business is now being conducted  as a m unicipal enterprise  w ith  a p p a re n t success.
m  another instance, a few years ago several adjo in ing  tow ns in New Jersey  
purchased pasteu riza tion  eq u ipm en t in  com m on. T h ey  control th e  situ a tio n  
by means of a system  un d er which th e  tow n  purchases all m ilk from  th e  farm ers, 
processes and bo ttles it, and  th en  sells to  d is trib u to rs  who hand le  th e ir  business 
in other respects in th e  sam e w ays as form erly.
in  a few fairly  large m ark e ts  in th e  U nited  S ta tes there  is a lim ited  nu m b er of 
distributing agencies in th e  business. I t  is possible th a t  a close s tu d y  of th e  
situations in which one or a  very  few d istrib u to rs  hand le  m ost of th e  business 
will aid in leading to  conclusions ab o u t th e  possible savings w hich can be m ade 
under m unicipal control, i t  is h ighly  probab le  th a t  th e  econom ies w hich can 
be realized by e lim inating  som e of th e  m ost ap p a re n t inefficiencies of m ultip le  
distribution are no t as g rea t as people th in k .
The study  up to d a te  has been confined to  an  analysis of w h a t has happened  
in these existing s ituations. L a te r  i t  is proposed to  select a single secondary  
market in M assachusetts as a case for deta iled  s tu d y  to  de term ine  th e  a d v an ­
tages and d isadvantages of m unicipal control, operation , or ow nership of all or 
part of the  m ilk d is trib u tio n  facilities u n d e r th e  conditions pecu liar to th a t  
market.
A Study of A d ju stm e n ts  in  F a rm in g  by R eg io n s an d  T y p e -o f-F a r m ­
ing Areas, fro m  th e  S ta n d p o in t  o f A g r icu ltu ra l A d ju s tm e n t  and  
Planning, In c lu d in g  Soil C o n serv a tio n . (Jo in tly  w ith  th e  D e p a rtm en t of 
Economics. D avid  R ozm an and  R . L. M ig h e ll.) T he resu lts  of th is p ro jec t 
are reported in full elsewhere (see rep o rt of th e  D e p a rtm en t of Econom ics.) 
The study is being  fu rth e r refined and  continued prim arily  by  th e  Extension
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staff in A gricultural Econom ics as a p a r t of th e  county  agricu ltu ra l program 
p lanning  pro jec t. U nder th is program  farm er com m ittees are cooperating with 
th e  coun ty  and  s ta te  agricu ltu ra l extension services in th ink ing  through farm 
problem s and developing local p lans of action.
B ackground  d a ta  on national, regional, and local acreages and  production, 
tren d s  of crops and  livestock, tren d s in population  changes, in num bers and 
sizes of farm s, and  th e  like are being organized and placed in available form for 
use of these local com m ittees and farm ers. T he first-hand knowledge of these 
local people is indispensable for th e  developm ent of system s of farm ing which 
will conserve soil resources, m ain ta in  soil fertility , and resu lt in adequate farm 
incom es and farm  living. T he continuing lines of economic research of the 
agricu ltu ra l experim ent s ta tio n  and  th e  U n ited  S ta tes D epartm en t of Agri­
cu ltu re  will be coordinated  w ith  th e  developm ent of th e  program s. Judgm ents 
of local farm ers concerning th e  effects of proposed farm ing system s, marketing 
plans, price policies, and o th er agricu ltu ra l ad ju s tm en ts  are needed in arriving 
a t  sound judgm en ts ju s t  as m uch as local farm ers need assistance from Federal 
and  S ta te  agencies. T he organization  of th e  continuing phases of th is project 
will be m u tu a lly  beneficial.
DEPAR TM EN T OF AG RICULTU RAL ENG INEERING
C. I. G u n n e ss  in  C harge
In v e s t ig a t io n  of A pp le  S to ra g e s . (C. I. Gunness in cooperation with 
th e  D ep artm en t of Pom ology .) A s tu d y  was m ade of the  ra te  of cooling of 
apples in large blocks of bushel boxes in various storages. T he season was not 
favorab le  for th is s tu d y  due to  cool w eather a t  th e  tim e of harvest. The study 
did reveal, how ever, th a t  apples are cooled m ore rap id ly  and w ith greater uni­
fo rm ity  th ro u g h o u t th e  room  when diffusers or blowers are used than  when 
wall and  ceiling coils are used. T here  was p ractically  no difference in rate of 
cooling in boxes a t  different heigh ts in th e  stack  in room s cooled by blowers. 
In  room s cooled by  coils, th ere  was a  g reat difference in the  ra te  of cooling at 
different levels. W ith  th is  system , tn e  air cooled by  th e  coils drops to the 
floor and  circulates am ong th e  b o tto m  boxes, cooling th e  apples rapidly. As 
th e  air is w arm ed, i t  rises to  th e  top  w ith  th e  resu lt th a t  the  top boxes are 
cooled very  m uch m ore slowly. T he blowers m ain ta in  a high air velocity 
th rough  th e  room  w ith  correspondingly sm all tem p era tu re  variations, hence
th e  cooling is m ore uniform . _ .
T he re la tive  h u m id ity  conditions in storages have been studied , particularly 
in connection w ith  v en tila tio n  a t  tim es when th e  outside tem pera tu re  is lower 
th a n  th e  storage tem p era tu re . W hile th e  re la tive  hum id ity  m ay drop from 
95 percen t to 80 percen t during  th e  tim e of ven tila tion , th e  original humidity 
is re-established a very  sh o rt tim e a fte r th e  blowers are sh u t off. The ex­
perience of growers su b s tan tia tes  th e  assum ption  th a t  the  lowering of the 
h u m id ity  for sh o rt in te rvals of tim e creates no appreciable shrivelling. Ihe 
v a ria tio n  in h u m id ity  from  th is  cause is only slightly  g reater th an  th a t pro­
duced by  th e  s ta rtin g  and  stopping of th e  blowers when th e  air is recirculated 
over th e  re frigerated  pipe coils.
L o w -lift  P u m p s for C ranberry B ogs. (C. I. G unness. 1 L ast year we 
reported  on the  construction  of a p lan t for tes tin g  low-lift pum ps. Additions 
have been m ade to th is p lan t during the  past year, and it is now m working
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condition. T he purpose of th is p ro ject is to  im prove th e  perform ance of pum ps 
such as are now in use on cranberry  bogs. Two pum ps have  been b u ilt and 
tested, b u t th e  w ork has no t progressed far enough to  w arran t a rep o rt a t  th is 
time.
D E PA R T M E N T  OF A G R O N O M Y  
W alter S. E ise n m e n g e r  in  C harge
P a s tu re  E x p e r im e n ts .  (W . S. E isenm enger.) P as tu re  p lo ts in H am pshire  
and W orcester counties were given different fertilizer trea tm e n ts . Some re ­
ceived a "com plete fe rtilizer” ; o thers were given app lications of a single 
m aterial supplying n itrogen, phosphorus, or po tasn . P astu re  grasses re­
sponded best to  th e  m ore com plete fertilizer. D uring  th e  early  p a r t  of last 
season when a b u n d an t ra infall occurred, po tash  seem ed to  induce a good 
stand of w hite clover. D uring  several seasons n itrogen  increased grow th m ore 
frequently th an  an y  o th er single fertilizer m ateria l. T he soils were all of th e  
Gloucester type, and  therefore  a  fertilizer tre a tm e n t was n o t fu lly  effective 
unless it included lime.
Tobacco P ro jects . (W . S. E isenm enger and  M . E . Snell.)
Cropping Systems. T he tobacco experim ents reported  in 1934 have  been 
continued during  th e  p as t y ear w ith  som e m odifications. T he pH  of th e  soil 
was approxim ately 5. In  o rder to  elim inate  as fa r as possible th e  effects of 
black root-ro t (Thielavia basicola), s tra in s  re sis tan t to  th is disease were chosen 
instead of th e  o rd inary  s tra in  of H a v an a  w hich h ad  been used previously. 
The following are th e  yields resulting  from  different trea tm e n ts  under th e  
same conditions of fertilization :
Check p lo ts w ith o u t l im e ............................................................ 2249
Check p lo ts w ith  lim e.................................................................... 2053
R ed to p  cover c rop ......................................................................... 2243
Ita lian  rye  grass cover crop........................................................  2140
O rchard grass cover crop .............................................................. 2175
Tall m eadow  o a t grass cover crop ...........................................  2084
Spinach cover crop .......................................................................  2079
M anure, no cover c rop ..................................................................  2275
M anure  and  red  to p  cover crop ................................................  2079
M anure an d  red  to p  h a y ..............................................................  2384
A fter red to p  h a y ............................................................................. 1945
A fter red to p  an d  clover h a y ...................................................... 2497
A fter tim o th y  h a y ..........................................................................  2143
A fter t im o th y  and  clover h a y ....................................................  1898
A fter p o ta to e s ..................................................................................  2303
Corn s tover a p p lie d .......................................................................  2312
T hird  y ear tobacco p lo ts ..............................................................  2330
Methods o f A p p ly in g  Fertilizer. T h is is a con tin u a tio n  of th e  experim ent s ta r t ­
ed in 1932 to  com pare th e  re la tive  effectiveness of fertilizers for tobacco w hen 
broadcast and w hen p laced in th e  row. T he following yields w ere ob ta ined :
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Raw A pplication
Pounds 
pe r Acre
S tan d ard  a m o u n t................  1874
S tan d ard  a m o u n t................  1708
y 2 S ta n d a rd  a m o u n t................  1743
Broadcast A pplication  (Check)
Pounds 
per Acres
S tan d ard  a m o u n t.....................  2128
S tan d ard  a m o u n t.....................  1994
S tan d ard  a m o u n t..................... 2086
D uring th e  years 1932 and  1933 th e  re la tive  yields of tobacco were better 
when th e  fertilizer w as placed in th e  row  th a n  w hen it  was b roadcast. Approx­
im ately  %  th e  am o u n t, w hen applied in th e  row, was equivalent to the full 
am o u n t b roadcast. H ow ever, during  th e  las t tw o years, 1934 and 1935, the 
favorable effect of row  application  has n o t continued. I t  seems th a t the 
residual effects of fertilizer applied  broadcast in previous years has overcome 
th is  seem ing advan tage .
Proportion o f Organic Nitrogen. V arying am ounts of cottonseed meal as a 
source of n itrogen  for tobacco were used in field tria ls and th e  relative yields 
were as follows:
Pounds 
per Acre
C heck (regular tobacco m ix tu re)
y  N  from  cottonseed m eal...........
14 N  from  cottonseed m eal..........
%  N  from  cottonseed m eal...........
y 2 N  from  cottonseed m eal..........
2330
2291
2152
2193
2221
Form o f Nitrogen. T h is experim ent was p lanned  to determ ine which form 
of n itrogen is m ost valuable  from  th e  s tan d p o in t no t only of yield b u t of the 
p roduction  of good q u a lity  in tobacco. One half of th e  nitrogen was supplied 
from  cottonseed m eal and  th e  o th er ha lf from  th e  following m aterials. The 
yields show no m arked  differences.
Pounds 
per Acre
Check (regular tobacco m ix tu re) 
y 2 N  from  n itra te  of soda 
^  N  from  su lfa te  of am m onia 
y 2 N  from  calcium  cyanam id 
y  N  from  u re a ..................................
1910
1967
1925
1859
1895
D is t r ib u t io n  of N i t ro g e n  in  S o ils  M ixed  w i th  D iffe re n t P la n t  Tissues 
a n d  A llow ed  to  R e a c t  fo r  T w o  M o n th s .  (W. S. E isenm enger.) Tobacco 
p lan ted  in  ro ta tio n  w ith  corn or tim o th y  is frequen tly  affected by  brown root- 
ro t during  certain  seasons. E xperim ents a t  o th er s ta tio n s show favorable 
resu lts w hen tobacco follows ragw eed, horsew eed, or tobacco.  ^An a ttem pt was 
m ade in th e  lab o ra to ry  to  learn  w hether th e  m anner in which these various 
tissues b reak  down w ould show any  reason for th e  effect which they  produce
on tobacco. ,
G round tissue from  each of the  p lan ts  —  tobacco, horseweed, ragweed, 
tim o th y , red top , and  corn — was m ixed w ith soil in crocks, in amounts to 
keep the  n itrogen  equal. A t th e  end of e ight weeks those soils containing 
vegeta tive  tissues of red to p , tim o th y , and corn contained more carbon than 
did th e  soils contain ing  tissues from  tobacco, ragweed, and horseweed.
I t  has been the  experience in our labora to ry  th a t  those p lan t tissues winch 
are slow in losing carbon when m ixed w ith  soil are also slow in ammonifying 
and  n itrify ing .
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Different form s of n itrogen  from  each of these m ix tures are  now being 
determ ined; nam ely, to ta l n itrogen , am m onia, am ino acid, am ides, n itra te , 
and hum in n itrogen.
T h e  A b s o rp tio n  by  F o o d  P la n ts  o f C h e m ic a l  E le m e n ts  I m p o r t a n t  
in  H u m a n  N u t r i t i o n .  (W. S. E isenm enger and  E . B . H o llan d .) I t  has been 
found desirable to  know  to w h a t degree th e  re la tive  abundance  of an  elem ent 
in soils influences th e  in tak e  of th a t  elem ent in to  th e  p lan t. In d iv id u a l soil 
plots were trea ted  w ith basic copper su lfa te , m anganese dioxide, iron oxide, 
and potassium  iodide.
Prelim inary studies w ould seem to ind ica te  th a t  th e  ra te  of in tak e  of elem ents 
is not always p ro p o rtiona te  to  th e  am o u n ts of th e  elem ents p resen t. E vidence 
from this experim ent w ould lead  us to  believe th a t  th e  reac tion  of ions from  
salts does no t function  in th e  p lan t m em brane as i t  does under conditions where 
the mass action law  is applicable. H ow ever, iodides do seem  to  be tak e n  up 
much more readily  w hen th e  sa lts  of th is elem ent are m ore a b u n d an t in th e  soil. 
The intake of iron th rough  a p lan t m em brane is p robab ly  regu la ted  to  a con­
siderable degree by  th e  hydrogen-ion concen tra tion  of th e  m edium .
M a g n e s iu m  R e q u i r e m e n ts  o f P la n ts .  (W . S. E isenm enger an d  M . E . 
Snell.) D uring  1934, th e  depressing effects of m agnesium  deficiency were 
shown in a  po ta to  field on a fa rm  ab o u t five miles from  A m herst (Pe trosky  
farm ). The college conducted  experim ents on th is  field in 1935, w ith  oats, 
potatoes, and corn. D uring  th e  early  period of th e  growing season when there  
was abundant rainfall, th e  crops show ed definitely  th e  effects of low m agnesium . 
As the season progressed and  th e  m oistu re  supp ly  becam e lim ited , th e  resu lts 
were less ap p aren t. T he yields were inconclusive.
O n ion  S e t P r o d u c t io n .  (M . E . Snell.) Owing to  th e  early  appearance of 
the onion “b las t”  th e  p a s t season, th e  se ts s topped  growing before m an y  of 
them reached th e  desired size for p lan ting . T h is p rev en ted  g e ttin g  m uch 
additional inform ation  on th e  tim e of pulling  th e  se ts as a m eans of controlling 
size. Very good stan d s were p rocured  in every  case from  th e  four p lan tings 
made a t weekly in tervals , an d  th e  early  g row th was excellent. T he “ b la s t” 
appeared first and  seem ed to  be m ost severe on th e  p lo ts where rows were 
eleven inches a p a rt and on th e  tw o la te  p lan tings. T he early  p lan tings, where 
the plants were older and to u g h er from  hav ing  grow n m ore slowly, and  where 
the rows were w ider a p a r t  giving b e tte r  circulation  of a ir, were least a ffec ted .
O nion B re e d in g . (M . E . Snell.) U nusually  good resu lts  were ob tained  
the past season on th is  p ro jec t. Seed p roduction  was b e tte r  th a n  in previous 
years both w ith th e  inbred  s tra in s  an d  w ith  a  nu m b er of selections w hich were 
planted for m assed crossing. Some of these  were selections from  previous 
crosses and some from  inbred  s tra in s  only. T he bu lbs grown d irec tly  from  
seed sown in th e  field were in m ost cases good, an d  those  grown from  tra n s ­
plants and sets were again  v ery  sa tisfac to ry . A nu m b er of very  good lo ts of 
small sets for p lan tin g  nex t y ear were also grown from  inbred  seed. A selection 
of Sweet Spanish onions grown from  seed on a  n earb y  farm  a  y ear ago, was 
planted for seed production . A fa ir am o u n t of seed w as procured  from  som e 
of the bulbs.
E x p e r im e n ta t io n  w i th  A rtif ic ia l  M a n u re .  (W . S. E isenm enger and  K . 
Kucinski.) D uring  th e  p as t year, large q u an titie s  of different ty p es of a r ti­
ficial m anures were p repared  in  o rder to  s tu d y  th e ir  chem ical com position and  
fertilizing values.
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C hopped corn stover, m ixed deciduous tree  leaves, and  o a t straw  were used 
as th e  sources of organic m ateria l. “ Aero” C yanam id was th e  nitrogenous 
supp lem en t used in  aiding th e  decom position of th e  organic m atte r. For com­
parison, sim ilar m anures were m ade using sulfate of am m onia. Interesting 
in fo rm ation  was o b ta ined  in regard  to  th e  rap id ity  of th e  decaying process, the 
h e a t and  m oistu re  re la tionsh ip , and  th e  volum e and  appearance of th e  finished 
p ro d u c t. I t  w as found th a t  th e  artificial m anure m ade from  leaves took the 
longest, and  th e  m anure  m ade from  corn stover th e  shortest, tim e to  decompose 
in to  w h a t was considered a finished p roduct. T he chem ical analysis of the 
artificial m anures com pared favorab ly  w ith  “n a tu ra l” m anure .
T he fertilizing value  of th e  different ty p es of m anures was determ ined in 
b o th  p o t and  field experim ents. In  th e  po t experim ents, barley  showed greatest 
yields w ith  heav iest applications of th e  artificial m anure . In  th e  series where 
artificial m anures were used a t  th e  ra te  of 30 tons per acre, th e  m anure made 
w ith  cyanam id  show ed slight signs of toxic ity . T he best grow th of barley was 
ob ta ined  w here an  equ iva len t am oun t of comm ercial fertilizer was used.
C orn was grown in th e  field experim ent, and  “ n a tu ra l” horse m anure was 
used as a  check against th e  different types of artificial m anures. The manures 
were applied a t  th e  ra te  of 10, 20, and  30 to n s per acre. I t  was found th a t  with 
th e  h igher applications of th e  artificial m anures th e  yields of corn were much 
g rea ter th a n  th e  yields w here horse m anure  was used. In  m ost cases the  yields 
of corn grown on artificial m anures m ade w ith  cyanam id were a t  least as good 
as th e  yields of corn grow n on artificial m anure  m ade w ith  su lfate  of ammonia.
F u rth e r  chem ical analyses will have  to  be m ade before th e  project is com­
pleted .
H a y  S eed in g  M ixtu res. (W . S. E isenm enger, R . W . Donaldson, E. F. 
G ask ill.) T h irteen  m ixtures of alfalfa, red  clover, tim o thy , orchard grass, and 
red to p  in vary in g  am oun ts and  com binations, were seeded in August 1935 in 
th ree  series. In  series I , th e  ra te  of seedings was 21 pounds per acre w ith three 
replications. In  series I I ,  seedings were a t  th e  ra te  of 17 pounds, in  duplicate. 
In  series I I I ,  seedings were a t  th e  ra te  of 13 pounds in duplicate. I t  is planned 
to  ob ta in  d a ta  on bo tan ical com position and  yields beginning in 1936.
A lfa lfa  V a r ie ty  T e s ts .  (W . S. E isenm enger and  M . E . Snell.) Twenty-one 
varie ties of alfalfa  hav e  been sown during  th e  p as t year. I t  is too early to tell 
w hich stra in s  are m ost su itab le  to  th is  area.
T e s t in g  V a r ie t ie s  o f C o rn  fo r  G ra in .  (R . W . D onaldson, W. S. Eisen- 
m enger, M . E . Snell, an d  J. E v erson .) As a  resu lt of increased interest on the 
p a r t  of farm ers in th e  S ta te  in  growing som e corn for grain, a  te s t of 66 varieties 
was m ade during  1935, in  an  a tte m p t to  o b ta in  inform ation  as to  varieties to 
be recom m ended for th is  purpose. Yield d a ta  of to ta l fodder and of grain were 
o b ta ined , as well as in fo rm ation  on m a tu rity  for one season. A dditional tests 
of 17 varie ties were conducted  a t  th e  coun ty  ag ricu ltu ra l schools in Bristol, 
N orfolk and  Essex C ounties.
P o ta to  V a r ie ty  T e s ts .  (R . W. D onaldson, W . S. Eisenm enger, A. I. 
B ourne, and  E. F . G askill.) Certified seed ob tained  from  M aine, Michigan, 
and  New Y ork and  grown on th e  college farm  in 1935, gave the  following yields^ 
C hippew a (M aine) 542 bushels per acre, Green M oun ta in  (M aine 440 
bushels K a tah d in  (M aine) 423 bushels, R usset R ural (New \o r k  134 
S S ’ W arb a  (M ichigan! 343, Golden (M aine) 280 bushels. The same 
com parative  o rder in yields was ob tained  on a farm  in Sunderland.
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F ine T urf G rasses. (L. S. D ick inson .) All th e  fine-tu rf p lo ts have  been 
abandoned and  e ith e r plowed u n d e r o r tran sferred  to  a  regu larly  used p u ttin g  
green where observations are  being m ade as to  th e  b ehav io r of certa in  varie ties 
of ben t grass under a c tu a l p lay ing  conditions.
One pro jec t has been com pleted; T o de term ine  “ th e  effectiveness of a 
certain p ro p rie ta ry  weedicide in controlling th e  chickw eeds (Stellaria m edia  and  
Cerastium vulgatum) in fine tu r f .”  I t  w as found  th a t  th e  w eedicide was effective 
in a concentration  of 1-100 applied  a t  th e  ra te  of one gallon per 1,250 square  
feet. The grass was in ju red  b u t recovered w ith in  reasonable  tim e.
COOPERATIVE TOBACCO IN V E ST IG A T IO N S  
C onducted by th e  B u reau  o f P la n t  In d u str y , U n ite d  S ta te s  D e p a r tm e n t
of A gricu ltu re , in  C o o p era tio n  w ith  th e  M a ssa c h u se tts  A g r icu ltu ra l  
E x p er im en t S ta t io n .
C. V. K ig h tlin g e r , U .S .D .A ., in  C harge
Black R o o t-R o t. (C. V. K igh tlin g er.)  F ifteen  s tra in s  of H a v an a  Seed 
tobacco were te s ted  co m paratively  in  th e  field in 1934 (the  fifth y ear of th e  
investigation) in  co n tin u a tio n  of th e  a tte m p t to  find s tra in s  w hich m ay  be 
satisfactory under C onnecticu t Valley conditions for resistance to  b lack  root- 
rot and for ty p e  of p lan t, ty p e  and  q u a lity  of leaf, gross producing  capacity , 
and such o th er p roperties as m ay  be necessary in  o rder th a t  th e  stra in s  m ay  
be acceptable to  p roducers a n d  to  m an u factu re rs.
Two strains of H a v an a  Seed tobacco w hich possess betw een th em , in accep t­
able degrees, those characteris tics w hich th e  new  s tra in s  m u st possess in equal 
or greater degrees in  o rder to  fulfill th e  ob jectives of th e  investiga tion  were 
grown for control purposes. One s tra in  was H a v an a  Seed of th e  so rt th a t  is 
grown m ost com m only a t  p resen t in th e  C onnecticu t Valley. W hen grown 
under favorable conditions th is s tra in  is o rd inarily  accep tab le  for ty p e  of p lan t, 
type and q uality  of leaf, an d  gross producing  capacity . T he tobacco produced  
by this stra in  under favorab le  conditions is accep tab le  in general for th e  com ­
mercial uses m ade of H a v an a  Seed tobacco. H ow ever, like all o th er s tra in s  
of common H av an a  Seed tobacco, th is  s tra in  is sufficiently  susceptib le to  b lack  
root-rot to m ake it  u n sa tis fac to ry  in m ost cases w hen grow n un d er b lack  roo t- 
rot prom oting conditions. T he o th er s tra in  was H a v an a  Seed 142A3. T his 
strain, although n o t im m une, is h igh ly  re s is tan t to  b lack  ro o t-ro t, an d  ord i­
narily is acceptable for gross producing  cap acity  un d er conditions w hich are 
favorable to the  developm ent of th e  disease. I t  p roduces even m ore heav ily  
under black ro o t-ro t free conditions. U n fo rtu n a te ly  th is  s tra in  is n o t en tire ly  
acceptable for ty p e  of p lan t or for ty p e  and  q u a lity  of leaf, even w hen grown 
under favorable conditions. T he tobacco produced  by th is s tra in  is no t accep t­
able in m ost cases to  dealers and  to  m anufactu rers.
The fifteen stra in s  tes ted  in 1934 consisted of several which h ad  been prev i­
ously used, together w itn certa in  o th ers  grown for th e  first tim e in  1934. T he old­
er strains had been found to  possess desirable characteris tics in  considerable 
degree and had  been re ta ined  for fu rth e r tes tin g  to  m ore fu lly  de term ine  th e ir  
value. These fifteen s tra in s  consisted of one w hich had  been grown io r th e  
first tim e in 1930, four in 1931, five in 1932, tn ree  in 1933, and  tw o w hich 
were grown for th e  first tim e.
All of the  stra in s  and  th e  contro ls were grow n in sm all p lo t experim ents: in
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one case on lan d  w hich was re la tively  free of black roo t-ro t prom oting condi­
tions, and  in th e  o th er case on black ro o t-ro t land. T he controls were grown 
a t sufficiently frequen t in te rvals th ro ughou t th e  experim ental areas to provide 
ad eq u a te  checking of results . T he land  used in each case was well suited to 
th e  purposes of th e  experim ents, and  good tes ts  of th e  stra ins were obtained in 
all respects, except for resistance to  black roo t-ro t. D ue to  certain  weather 
conditions w hich were unfavorable  to  a  severe developm ent of black root-rot 
th e  resistance of th e  stra in s  to  th e  disease was no t sub jected  to  a  rigid test, as 
was ind icated  by  th e  lim ited  am o u n t of black roo t-ro t which developed on the 
com m on H av an a  Seed control.
Several of th e  stra in s  tes ted  in 1934 ra te d  high according to  th e  standards 
em ployed. Some of these stra ins, however, h ad  been tested  for so short a time 
th a t  th e ir  characteristics and  th e ir w orth  were insufficiently known. Others 
h ad  been te s ted  th ro u g h o u t all or a considerable p a r t of th e  investigation, and 
ra te d  high eacn y ear in  com parison w ith th e  controls. Of th e  la tte r, the most 
im p o rtan t were S tra ins 13 an d  29. S tra in  13 and  th e  controls had  been grown 
on ro o t-ro t free lan d  for five consecutive years, and  on infested lano for four 
consecutive years, including 1934. S tra in  29 had  been grown on disease-free 
land  for two years, an d  on diseased lan d  for th ree  years, including 1934. These 
te s ts  d em onstra ted  th a t  th e  tw o stra in s  possessed essential characteristics in 
h igh degree, and  possibly to  th e  ex ten t of fulfilling th e  objectives of the inves­
tig a tio n . P rac tica l tes tin g  of S tra in  13 in 1934 on approxim ately  thirty-five 
acres of lan d  in  cooperation w ith  nine growers in num erous places in the  Con­
n ecticu t Valley ten d ed  to  confirm  th is conclusion, a t  least in th e  case of Strain 
13. I t  seem ed th a t  th e  g reatest need in fu rth e r w ork w ith these strains was 
larger scale tes tin g  on th e  one hand , to  m ake sure th a t  no characteristics of 
im portance h ad  been overlooked; and  m ore extensive tria ls in cooperation 
w ith  growers on th e  o th er han d , to  determ ine how far these strains m ight be 
acceptable to  producers an d  to  leaf dealers and  m anufacturers. Accordingly, 
to  com plete th e  studies, these  stra in s  were grown in 1935 in well-organized 
and  closely supervised experim ents on th e  sam e am oun t of land which pre­
viously had  been used for th e  sm all plo t testing  of all th e  strains, and the two 
stra in s  alone were grow n in p ractical tes ts  in cooperation w ith good growers 
in various places in  th e  C onnecticu t Valley. S tra in  13 was grown in coopera- 
a tion  w ith fourteen  growers, and  S tra in  29 w ith  nine growers, on areas which 
ranged  from  a portion  of an  acre to  as m uch as fifteen acres per tria l. Approx­
im ately  seventy-five acres of S tra in  13, and  th irty -five  acres of Strain 29, were 
grow n. T he resu lts of th e  tes ts  are n o t y e t available.
T he p roduction  d a ta  of S tra ins 13 and 29 and  th e  controls for the  periods of 
tim e ind icated  are  as follows:
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S trains
G row n on b lack  ro o t-ro t free 
land
G row n on b lack  ro o t-ro t 
land
Y ear of 
te st
A verage 
y ie ld  A verage 
per grade 
acre index 
(pounds)
C rop
index
Y ear of 
te s t
A verage
yield
per
acre
(pounds)
A verage
grade
index
C rop
index
I. For 1934
Common stra in ___ 1934 2312 .407 941 1934 1565 .329 515
142A3................ ___ 1934 2441 .456 1113 1934 1749 .370 647
13........................ ___ 1934 2395 .487 1166 1934 1876 .407 764
29........................ ___ 1934 2460 .449 1105 1934 1913 .405 775
*11. For the  du ra tion of tests of respective stra ins
Common stra in 1930-34 2050 .417 855 1931-34 1328 .309 420
142A3................ 1930-34 2200 .451 992 1931-34 1872 .362 678
13........................ .1930 34 2212 .476 1053 1931 34 1944 .407 791
29 1933-34 2420 ,428 1036 1932-34 2068 .391 809
III. For identical periods of tim e
Common stra in 1933 34 2195 .401 880 1933-34 1455 .341 496
142A3.................. 1933-34 2300 .436 1003 1933-34 1881 .377 709
13.......................... 1933-34 2299 .450 1035 1933-34 1925 .422 812
29.......................... 1933 34 2420 .428 1036 1933-34 2075 .417 865
*See explanation  in  te x t
Grade index, as used here, is a  n um ber expressing  th e  g rad ing  q u a lity  of tobacco p roduced  un d er 
the conditions of th e  experim en t. I t  is based  upon  th e  p ercen tage  y ie ld  of each  g rade  of tobacco 
and th e  re la tive  values of th e se  g rades of tobacco , g iven below:
L ights.....................................................  1 .00
M edium s................................................................... 60
Long seconds (19" an d  lo n g e r ) ........................60
Short seconds (17" an d  s h o r te r ) ......................30
L ong d ark s  (19" an d  lo n g e r) ...........................30
D ark  s tem m ing  (17" and  s h o r te r ) ..................20
F ille rs ..........................................................................10
B ro k es .........................................................................10
The grade index is derived  b y  m u ltip ly ing  th e  percen tage  y ie ld  of each g rade  of tobacco b y  th e  
respective ra tin g  of th e  g rades , given above, an d  add ing  th e  p roduc ts.
Crop index, as  used here, is a  n u m b er expressing th e  crop value of tobacco p roduced  u n d e r th e  
conditions of experim ent. I t  is based  upon th e  gross y ie lds of tobacco  p e r  ac re  an d  th e  g rade  index 
of the tobacco.
The crop index is derived  by  m ultip ly ing  th e  gross y ie ld  of tobacco  in  pounds per acre b y  th e  
grade index of th e  sam e tobacco.
Grade index and crop index an d  th e  ad o p ted  re la tive  values of th e  d iffe ren t g rades of tobacco, 
as used here, do n o t necessarily  rep resen t cu rren t com m ercial values an d  prices of tobacco.
The average m easurem ents and  d e te rm in a tio n s of types of p lan ts  and  leaves 
produced by S tra in  13 and  29 and th e ir  contro ls in 1934, when grow n on black 
root-rot free land , were as follows:
H eigh t 
of p lan ts  
topped
Strains high
(inches)
Common stra in  . . . 35 .9
142A3..........................3 3 . 9
1 3 ................................. 3 8 .9
2 9 ................................. 3 9 .0
N u m b er L eng th  of L eng th
of leaves in ternodes of leaves
per p la n t
(inches) (inches)
17.1 2 . 1 2 7 .8
19 .1 1 . 8 2 6 .0
16.9 2 .3 2 8 .5
18 .5 2 . 1 2 6 .5
D iam ete r of
W id th  s ta lk s  topped  high 
of leaves — —---------------------------
(inches)
B u tt
(inches)
T op
(inches)
1 2 . 8 1 .4 0 . 8
12.3 1 .3 0 . 8
15 .0 1 .4 0 . 8
13 .8 1 .3 0 . 8
Additional d a ta  on th e  co m parative  shape of leaves of th e  different stra in s  
of tobacco grown in 1934, b u t n o t given here on accoun t of th e ir detailed  n a tu re .
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show ed th e  average shape of leaves produced by S tra ins 13 and 29 under similar 
conditions to  be approxim ately  th e  sam e. T he leaves produced by  these strains 
w ere w ider a t  m id-length  in  com parison to  th e ir en tire  length, th an  were the 
leaves produced by  th e  com m on H av an a  Seed stra in  and S tra in  142A3 under 
sim ilar growing conditions, and th ey  carried  th is p roportionately  greater width 
well tow ard  th e ir  tip s  and  tow ard  th e ir b u tts . S tra in  13 produced som ewhat 
larger leaves on th e  average th an  did S tra in  29 and  th e  controls.
S tra in  13 proved to  be v ery  sa tis fac to ry  in seven of nine practical tests made 
in 1934, and was considerably  superior to  com m on H av an a  Seed tobacco for 
yield and  q u a lity  in some of these tria ls. In  these seven tests, th e  producers 
approved  th e  s tra in . T he dealers who handled  th e  tobacco pronounced it to 
be sa tisfac to ry  for ty p e  and  quality . T he tobacco also sw eat satisfactorily. 
Two of th e  nine practica l tes ts  of th e  stra in  m ade in 1934 were no t entirely 
sa tisfac tory , a lthough  in one of th e  te s ts  S tra in  13 was m ore satisfactory  than  
th e  com m on H av an a  Seed tobacco grown in th e  tria l for com parative purposes. 
In  th e  o th er of these two tria ls  no com m on H av an a  Seed tobacco was grown. 
S tra in  29 was no t grown in p ractica l tes ts  in 1934.
S tra in  13 has proved  to  be sufficiently prom ising in sm all plo t experiments 
perform ed during  th e  course of th e  investigation  and  in practical tests in 1933 
and  1934, to  have justified  th e  increased p ractical tes ts  of th e  stra in  made in
1935. S tra in  29 has proved to  be sufficiently prom ising in small plot experi­
m en ts for th e  du ra tio n  of its tests , to  have  justified  th e  practical tests made in
1935.
D E PA R T M E N T  OF ANIM AL H U SB A N D R Y  
V ictor  A. R ice  in  C harge
T h e  P roper S u p p le m en ta ry  R a tio n  for  M ilk in g  Cows on  Pasture.
(J. G. A rchibald, V. A. R ice, R . C. Foley, and  C. H . Parsons.) This project 
was continued during  th e  p astu re  season of 1935 along th e  same lines as in
1934. An article  giving th e  resu lts for bo th  seasons has been accepted for 
publication  in H oard’s D airym an  and  will ap p ear shortly . T he results for 1935 
confirm  those rep o rted  in 1934 and  lead  to  th e  conclusion th a t  there is no 
a p p aren t necessity  for an y th in g  m ore th a n  v e ry  lim ited  grain feeding when 
p astu res  are  good.
T h e R ela tiv e  E ffic ien cy  for M ilk  P ro d u c tio n  of P ro te in s fro m  Anim als
a n d  V e g e ta b le  S o u rc e s . (J. G. A rchibald, V. A. Rice, and C. H . Parsons.) 
T h e  first phase of th is  p ro jec t w hich involved a com parison of dry rendered 
tan k ag e  w ith  a m ix tu re  of cottonseed  and  soybean m eals was completed in 
April of th is y ear and  th e  resu lts published in  B ulle tin  321, en titled  "Tankage 
as a Source of P ro te in  for D a iry  Cows.” T he principal conclusion reached was 
th a t  high grade tankage  can be safely added  to  th e  list of protein feeds for 
da iry  cows, p rovided th e  usual p recau tions for feeding protein  concentrates
are  observed. .
A second phase of th e  p ro jec t is now in progress, tw enty-tw o cows being 
utilized  to determ ine th e  value of dried  blood as a source of protein in com­
parison w ith th e  above-m entioned m eals. T he procedure being followed is 
identical w ith th a t  rep o rted  last year. T he tria l will continue un til the close 
of th e  b a rn  feeding season la te  in April.
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T he E ffect o f F eed in g  a V ita m in  A C o n ce n tr a te  o n  R e p r o d u ctio n  in 
C attle . (J. G. A rchibald, V. A. R ice, and  C. H . P a rso n s .) T his p ro jec t is 
being conducted  in cooperation w ith th e  Ohas. M . Cox C om pany  of B oston 
and th e  N a tional Oil P ro d u c ts  C om pany  of H arrison , N . J . A pproxim ately  
tw o-thirds of th e  m ilking cows and  all of th e  heifers one y ear old an d  over, in 
the college d a iry  herd , are being u tilized  in  a  long-tim e experim ent on th e  
problem . T he v itam in  concen tra te  is inco rpora ted  in  th e  regu lar gra in  m ix ture  
a t the  ra te  of 5 pounds per ton . D etailed  records a re  being k ep t of every  phase 
of th e  rep roductive  life of all an im als in th e  group and  will be checked against 
past reproductive  h is to ry  of th e  herd . A group n o t receiving th e  v ita m in  con­
centrate b u t  trea te d  iden tically  in o th er respects is serving as a  control. As 
the experim ent has been in progress only a few m onths resu lts  are  n o t y e t 
available.
S tu d ies in  th e  C h em istr y  of P a stu r e  G rass. (J. G. A rchibald  and  E . 
B e n n e tt.) R esu lts  of th ree  y ea rs’ w ork on th e  com position of ind iv idual species 
of grass appeared  in th e  Journal o f A gricultural Research for April 15, 1935 
(Vol. 50, N o. 8 ), un d er th e  title , “ Y ield and  C hem ical C om position  of C erta in  
Species of G rass.”
The grasses used  in th is s tu d y  were grow n w ith o u t fertilizer o th er th a n  th a t  
residual in th e  soil. T he series of p lo ts on w hich th ey  were grown is now being 
utilized to  s tu d y  th e  effect of fertilizer on th e  several species. As no ted  last 
year th e  w ork  has been seriously in te rfered  w ith  by  w interk illing  du ring  th e  
past two w inters, w hich have  been u n usually  severe. R esu lts will n o t be 
available for a t  least an o th e r year.
A second series of p lo ts has been estab lished  on a  v ery  different soil typ e , 
in order to ascertain  w h a t effect, if any , soil ty p e  has on th e  species in question. 
This phase of th e  w ork was re ta rd ed  a y ear by  flooding and  w interkilling.
T he V ita m in  C o n te n t  o f  C erta in  P a stu r e  G rasses. (W . S. R itch ie  and  
J. G. A rch ibald .) T his p ro jec t, in au g u ra ted  th is  year, is being conducted  in 
cooperation w ith  th e  D e p a rtm en t of C hem istry , th is  d e p artm en t fu rn ish ing  
samples of several species of grass su itab ly  p repared  for feeding to  w hite  ra ts , 
and the  C hem istry  D e p a rtm en t conducting  th e  bio-assay. T h e  p ro jec t has 
been in effect only a few m o n th s and  resu lts  a re  n o t y e t available.
P rogeny P er fo rm a n ce  in  S h eep . (C. H . Parsons, R . C. Foley, and  R . 
W. Phillips.) A cooperative p ro jec t w ith  th e  U . S. D . A. was s ta r te d  in 1932, 
using the  Southdow n and Shropshire flocks of sheep, in o rder to  de term ine  th e  
inherent capacity  of specific fam ilies or s tra in s  of sheep for th e  u tiliza tio n  of 
feed and  th e  p roduction  of m ea t an d  wool, and  to  im prove th em  b y  a  s tu d y  of 
the m anner in  w hich th e y  tra n sm it these  characters .
A ccurate records are k e p t on  all sheep, includ ing  lam bing  records, gains in 
weight, ty p e  scores m ade on  all lam bs a t  140 days of age, a n d  carcass g rades 
of all sheep slaugh tered . T he wool on each sheep is g raded  yearly , w eighed, 
and sam ples are analyzed  by  th e  B ureau  of A nim al In d u s try  of th e  U . S. D . A. 
A specialist from  th e  B ureau  v isits th e  college a t  least once each y ear to  counsel 
with a  com m ittee from  th e  college in g rad ing  th e  m u tto n  an d  wool ch arac te r­
istics of th e  flock. T his co n tac t helps to  keep th e  records uniform  an d  com ­
parable w ith  sim ilar records a t  o th er in stitu tio n s .
Sufficient records have  now accum ula ted  to  give valuab le  in fo rm ation  on th e  
offspring of th e  sires used  in recen t y ears an d  a  s tu d y  is now  being m ade of th is 
m aterial. T h is s tu d y  includes four liv ing  ram s and  careful consideration  will 
be given to  th e  records of each before th e  1936 breeding season. I t  is now 
possible to  use p roven  sires in  our flock of sheep.
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In h e r ita n c e  of H igh  M ilk  P ro d u ctio n  in  th e  M ay R ose F a m ily  of 
G u ern sey  C ow s. (V. A. R ice .) A s tu d y  was m ade of th e  G uernsey bull, 
M ay  Rose K ing, th rough  all his m ale offspring. T he production  of th e  daughters 
of th is  bull was ascertained, th en  th e  p roduction  of th e  186 daughters of his 
15 sons, th en  th e  p roduction  of th e  746 daugh ters of his 86 grandsons, etc. 
T he s tu d y  comprises 1624 bulls and  10,406 cows hav ing  a to ta l of 12,741 
records. T he 21 d augh ters of M ay  Rose K ing averaged 14,068 pounds of 4 
percen t m ilk, while th e  w eighted average for all th e  descendants of M ay Rose 
K ing is 13,598 pounds of 4 percen t m ilk. These figures indicate th a t  there  has 
been no increase in  average p roduction  in  th is  fam ily of Guernseys in th e  last 
35 years, M ay  Rose K ing hav ing  been born  in 1901. T he d istribu tion  of these 
10,406 cows follows very  closely th e  norm al curve, ind icating  th e  results of a 
lack  of selection for increasing m ilk production .
W hen these facts are p lo tted , i t  becom es possible im m ediately to locate 
th e  best bulls in th e  fam ily. W ith in  th e  sam e general line of breeding, there 
will be found bulls whose ch arts show a  continual rise th rough  six or eight 
generations, while o th er bulls in  th e  sam e s tra in  show a  continual decrease.
T he coefficient of inbreeding (W righ t’s P a th  Coefficient) for a  group of high- 
tran sm ittin g  bulls was 3.62 percen t; for th e  m edium -transm itting  bulls, 2.73 
percen t; and  fo r  th e  low -transm itting  bulls, 1.75 percen t. I t  would seem th a t 
m ore rap id  im provem ent m ig h t be m ade by  th e  judicious and intelligent use of 
a  g reater am o u n t of inbreeding on th e  p a r t  of our b e tte r  breeders whose 
anim als are selected for superio rity  in  every  respect.
A F er tility  T e st  for B oars. (R alph W . Phillips.) Observations on the 
sem en of a  num ber of boars have  been m ade to  determ ine th e  relation between 
th e  m orphology of th e  sperm atozoa an d  th e  fe rtility  of th e  anim al. Boars of 
good fe rtility  have  h ad  as m an y  as 172 abnorm al sperm atozoa per thousand. 
T he m axim um  num bers of abnorm alities found  in any  one p a r t of the sper­
m atozoon are  as follows: abnorm alities of th e  head , 50; of th e  neck, 120; of 
th e  m iddle piece, 12; and  of th e  ta il, 62. T hese la s t four figures all represent 
different anim als. A bnorm alities in th e  sem en of boars of low fertility  exceeded 
one or m ore of th e  above counts. T h u s a boar m igh t have  no more than  a nor­
m al num ber of all abnorm alities except for an  excess of those of the  middle piece 
or of th e  neck; and th is  m igh t be th e  only m orphological indication of low 
fertility .
D e v e lo p m en t o f th e  T e ste s  a n d  S c r o tu m  in  F arm  A n im a ls. (Ralph 
W . Phillips and  F red  N . A ndrew s.) A s tu d y  is being m ade of the  testes of 
anim als of various ages. R esu lts to  d a te  show th a t  sperm atozoa are first 
form ed in th e  testes of th e  ram  a t ab o u t 21 weeks of age, and in the  bull between 
25 and 32 weeks of age.
T he tu n ica  d a rto s  m uscle in th e  ram , w hich provides th e  m echanism for 
tem p era tu re  regu lation  in th e  scro tum , develops a reaction  to  tem perature 
changes a t  ab o u t nine weeks of age. T his is th e  sam e tim e a t which rapid 
developm ent of th e  gem inal epithelium  of th e  testes begins.
O bservations on a  lim ited  nu m b er of bulls ind icate  th a t  a sim ilar relation 
exists betw een th e  developm ent of th e  tu n ica  d a rtos and th e  testes.
L am bs th a t  are cas tra ted  before th e  tu n ica  dartos becomes sensitive to 
tem p era tu re  changes fail to  develop th is  sensitiv ity  later. I f  castrated  after 
th e  scro tum  has becom e sensitive, th e  sen sitiv ity  tends to  be lost.
In jec tions of 60 cock u n its  or m ore of testicu lar horm one (‘'H om breol” ) into 
a few lam bs has resu lted  in som e precocious developm ent of the  tun ica  dartos. 
Sm aller doses gave negative  results.
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The above evidence indicates th a t  th e  tu n ica  d a rto s  is d ep enden t upon a 
testicu lar horm one for its developm ent an d  function .
T he Speed of T ravel o f R a m  S p er m a to zo a . (R alph  W . Phillips an d  Fred
N. A ndrew s.) T he speed a t  which ram  sperm  trav e l in v itro  in R inger’s and  
in norm al sa lt solutions, over a  d istance com parable to  th e  d istance trave led  
in the  ewe, has been found  to  be 4.6 m m . pe r m inu te . T he ra te  is m uch faster 
a t first and  slower a t  la te r  stages.
Seven ewes have been slaugh tered  a t  in te rvals of one ha lf to  seven hours 
after being artificially  insem inated  w ith  sem en d ilu ted  w ith  R in g er’s solu tion . 
At all stages sperm  have been found  in  th e  up p er section  of th e  fallopian  tubes. 
Previous w ork has se t th e  tim e to  cover th is d istance a t  five to  six hours. T he 
m arked difference m ay  be p a rtia lly  accounted  for b y  th e  d ilu to r used .
E fficiency o f F eed U tiliz a t io n  in  L a m b s. (R alph  W. P h illip s.) A tw o- 
year s tu d y  of th e  efficiency w ith  w hich lam bs utilize feed has show n th a t  m arked  
variations exist. In  th e  first y e a r’s w ork, varia tio n s up  to  17 p e rcen t were 
observed in seven Southdow n lam bs, and  up  to  41.2 percen t in  th ree  Shrop- 
shires. In  th e  second tria l, varia tio n s up  to  118 percen t were observed in ten  
Shropshire lam bs.
The R e la tio n  of B ir th  W eig h t to  G ro w th  R a te  in  L a m b s. (R alph  W. 
Phillips.) A s tu d y  of th e  b ir th  w eights of 108 Southdow n lam bs show s th a t  
lambs weighing 6 pounds and over have  a b e tte r  chance of surv iv ing  an d  m ake 
greater gains. Of all lam bs w eighing 6 pounds and  under, 32 percen t w ere born  
dead or died w ith in  a m o n th  a fte r b ir th ; while only a  7 p e rcen t loss was found  
in the  heavier lam bs. T he heav ier lam bs also m ade g rea ter gains du ring  th e ir  
first year of life.
D E P A R T M E N T  OF BAC T E R IO L O G Y  
L eon A. B radley  in  C harge
M icrob io log ica l E x a m in a tio n  o f D ried  F ood s. (J. A. C lague and  Jam es 
E. Fuller.) D ried  fru its  and  dried  vegetables were exam ined for th e  num bers 
and types of m icroorganism s presen t. D ried  fru its  w ere found  to  be con­
tam inated  only on th e  surface, due to  th e  fac t th a t  th e y  are  d ried  an d  m ark e ted  
either whole o r cu t in to  halves. T he m icroorganism s were n o t num erous and  
consisted largely of y eas ts and  non-pathogenic  G ram -positive  sp o ru la ting  
bacteria. D ried  vegetables are m ark e ted  in pow dered form  an d  consequently  
the m icroorganism s p resen t are m ixed w ith  th e  vegetable  m ateria l. T he m icro­
bial content of dried vegetables w as m uch  g rea ter th a n  th a t  of dried  fru its , 
but the  sam e ty p es of organism s were p resen t. In  ad d itio n  som e G ram ­
negative lactose-ferm enting bac teria  were found b u t these were n o t typ ica l 
Escherichia coli. A rtificial deh y d ra tio n  in a  tu n n el d rier e lim inated  y eas ts and 
reduced the  num bers of b ac teria  and  m olds on dried  fru its . Escherichia coli 
inoculated on to  th e  surface of th e  fru its  was killed. D eh y d ratio n  was less 
successful in  reducing th e  num bers of m icroorganism s, including added  Escheri­
chia coli, on dried  vegetables. W hen vegetables were b lanched before being 
dehydrated, Escherichia coli was destroyed by  th e  process. M edia found  useful 
in the s tu d y  were n u trie n t ag ar for b acteria , and  to m ato  ag ar for y eas ts and 
molds.
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T h e  S tu d y  o f M e d ia  E m p lo y e d  in ,  o r  S u g g e s te d  fo r, th e  B a c te r io ­
lo g ic a l A n a ly s is  o f W a te r .  (Jam es E . Fuller and E velyn D . K im ball.) This 
s tu d y  was u n d e rtak en  for th e  purpose of determ ining th e  su itab ility  of the 
m edia in  question  for elim inating  false p resum ptive tes ts  caused by  lactose- 
ferm enting  bac teria  or com binations of bacteria  no t of th e  Coli-Aerogenes 
group, and  for distinguishing th e  m ore significant from  th e  less significant 
m em bers of th e  Coli-Aerogenes group of bacteria . M edia studied  were lactose 
b ro th , b rillian t green lactose pep tone bile, th e  D om inick and L au ter medium, 
E n d o ’s agar, eosin m ethy lene blue agar, th e  T onney  and  N oble ferrocyanide 
c itra te  agar, and  M acC onkey’s bile sa lt agar. All m edia were prepared  ac­
cording to  d irections in th e  seven th  edition  of th e  S tan d ard  M ethods of W ater 
Analysis. Of th e  fluid m edia th e  b rillian t green lactose peptone bile was most 
effective in  e lim inating  organism s w hich have been show n to  interfere with 
tru e  p resum ptive  tests , and  those w hich m ay  produce false presum ptive  tests. 
Of th e  solid m edia th e  T onney  an d  N oble agar seems to  offer m uch promise 
for th e  e lim ination  of G ram -positive organism s w hich in sym biosis give false 
p resum ptive  tests . T his m edium  verified th e  claims m ade for i t  by  its origi­
n a to rs in d ifferentia ting  p u re  cultures of Escherichia coli and  Aerobader aerog- 
enes. I t  was n o t so effective w ith  in te rm ed iate  m em bers of th e  group.
D e te c tio n  a n d  S ig n if ic a n c e  of E s c h e r ic h ia  C oli in  C o m m e rc ia l  F ish  
a n d  F il le ts .  (F rancis P . Griffiths of th e  U. S. B ureau  of Fisheries, Jam es E. 
Fuller, and  R alph  L . F ran ce .) T his was a jo in t s tu d y  of th e  U. S. Bureau of 
F isheries an d  th e  M assachusetts E xperim ent S ta tion . T w enty  commercial 
haddock fillets an d  five eviscerated  whole haddock  purchased a t  local retail 
m ark e ts were exam ined for th e  presence of b acteria  of th e  Coli-Aerogenes 
group. W eighed portions of ground  fish flesh were inoculated into brilliant 
green lactose pep tone  bile b ro th . All organism s producing gas in this medium 
were isolated and  th e ir  reactions determ ined by  m eans of E ndo’s agar, Koser’s 
sodium  c itra te  m edium , indol production , and  th e  Voges-Proskauer and methyl 
red  tes ts . T ypical Escherichia coli was found  on sixteen of th e  fillets and two 
of th e  eviscerated  fish. In te rm ed ia te  m em bers of th e  Coli-Aerogenes group 
were freq u en tly  encountered  on bo th  fish and  fillets. I t  seems probable that 
con tam ination  of these fisheries p roducts w ith bacteria  of th e  Coli-Aerogenes 
group occurs a fte r th e  fish are caught, and  results from  m ore or less careless 
m ethods of storage and  m arketing . I t  is suggested th a t  th e  determ ination of 
b acteria  of th e  Coli-Aerogenes group m ay  be em ployed as a m eans of deter­
m ining th e  cleanliness of m ethods b y  w hich fisheries products are handled.
S tu d ie s  in  A cid  P r o d u c t io n  by  E s c h e r ic h ia  C oli a n d  A e ro b a c te r  Aero- 
g e n e s . (A. V. Syrocki, Jam es E . Fuller, and  R alph  L . F rance.) A report of 
p re lim inary  w ork on th is  s tu d y  has been published [Jour. B a d .  30: 211, 1935.) 
Briefly, th e  s tu d y  show ed th a t  w hen pure  cultures of Escherichia coli and Aero­
bacter aerogenes were grown in th e  C lark  and  L ubs m edium  containing 0.3 per­
cen t buffer (K 2H P 0 4 ) and  a sm all am o u n t of finely ground iron metal, the 
iron dissolved in th e  acid produced by  Escherichia coli, while th e  buffer pre­
ven ted  th e  p roduction  of sufficient acid by  Aerobader aerogenes to dissolve the 
iron. D issolved iron  was ind icated  by  th e  add ition  of potassium  ferricyanide 
so lu tion  to  th e  cu ltu res a fte r incubation . A dditional work is being done with 
in te rm ed iate  m em bers of th e  Coli-Aerogenes group of bacteria . In  general 
th e  te s t  for dissolved iron agreed w ith th e  m ethy l red te s t. Disagreem ent is 
no ticed  especially w ith  organism s giving a  w eak m ethy l red  positive test. 
These organism s freq u en tly  gave a negative te s t for dissolved iron.
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T he In flu en ce  o f B ile a n d  B ile S a lts  o n  A erob acter  (B a c te r iu m )  
A erogenes. (Jam es E . F u lle r.)  A prelim inary  s ta te m en t of th is  s tu d y  has 
been m ade previously (M ass. Agr. Exp. S ta . B ui. 315, p. 21, 1935.) T he 
m edium em ployed was one percen t each of Difco peptone, Difco lactose, and  
K 2H P 0 4 in distilled w ater. T hree  series of cultures were se t u p : to  one was 
added one percen t of sodium  tau rocho la te ; to  an o th er one percen t of sodium  
glycocholate; and  to a th ird  one percen t of Difco ox bile. Tw enty-five cu ltu res 
of Aerobacter aerogenes were em ployed. These were ty p ica l on E n d o ’s ag ar; 
they  were V oges-Proskauer positive, and  m ethy l-red , so d ium -citra te , and  uric- 
acid negative. C ultu res were in cubated  a t  37°C . Once each w eek tran sfe rs  
were m ade to  fresh m edia of th e  sam e kind. Once each m on th  th e  organism s 
were subm itted  to  th e  te s ts  m entioned  above, and  s ta ined  w ith  G ram  sta in . 
The experim ent was continued for five m on ths w ith  no change in th e  reactions 
mentioned. A t first th e re  seem ed to  be a tendency  tow ards som e v aria tio n  in 
the Voges-Proskauer reactions b u t th is was n o t p e rsisten t or uniform  and  was 
probably no t significant. T he organism s in all th ree  of th e  m edia produced  
some unusual filam entous form s w hen th ey  were view ed as sta in ed  specim ens, 
b u t th is characteristic  d isappeared  im m ediately  w hen th e  organism s were re ­
cultured on n u trie n t agar. T here  was g rea tly  increased slim iness in m ost of 
the cultures in th e  th ree  experim ental m edia. T his characteris tic  also dis­
appeared afte r a  few transfers of th e  organism s th ro u g h  lactose b ro th . T he 
experiment ind icated  a definite persistence of cu ltu ra l ch aracteris tics for th e  
organisms exam ined, and  consequently  for th e  species.
Stu d ies on  th e  M eth y l Red R e a c tio n . (R alph  L . F ran ce .) T he resu lts 
of this investigation  ind icated  th a t  an  increase of as little  as 0.04 percen t 
K3H P 0 4 in th e  s tan d ard  form ula for th e  C lark  and  L ubs b ro th  caused irregu lar 
reactions w ith th e  Escherichia coli s tra in s  used in th e  experim ent. A sm all 
increase such as th is m igh t easily be ob ta ined  b y  careless w eighing or b y  vary in g  
amounts of w ater of c rystallization  in th e  K 2H P 0 4. T his m ay  account for 
the variable results o b ta ined  b y  different investiga to rs using th is  te s t. On 
the o ther hand , i t  was found  possible to  reduce th e  buffer 0.25 percen t before 
variable results were o b ta ined  w ith  th e  Aerobacter aerogenes s tra in s  used in th e  
experim ent.
A S tu d y  of th e  A ctio n  of th e  C o li-A ero g en es G rou p  o n  E ry th ro sin .
(Ralph L. France and  Jam es E . F u lle r.)  W hen Escherichia coli was grow n in 
a Clark and L ubs b ro th  w ith  0.3 percen t K 2H P 0 4 an d  0.1 percen t of e ry th ro s in , 
and with th e  initial p H  ad ju s ted  to  7.0, sufficient acid  was produced  to  p re­
cipitate the  ery th rosin ; b u t when Aerobacter aerogenes w as grown un d er th e  
same conditions, th ere  was no p recip ita tio n  of th e  dye. F u rth e r  stud ies are 
being carried on w ith th e  in te rm ed iate  m em bers of th e  group.
A S tu d y  of th e  E i jk m a n  T e s t .  (R alph  L . F ran ce .) A s tu d y  is being 
made of th e  E ijk m an  b ro th  incu b a ted  a t  46°C. as a  p resum ptive  m edium  for 
water analysis. A t th e  p resen t w riting  p u re  s tra in s  of Escherichia coli and  
Aerobacter aerogenes and  th e  in te rm ed ia te  m em bers of th e  group are  being 
studied. Fecal stra in s  of Escherichia coli will produce acid and  gas in  th e  
dextrose b ro th  a t  4G°C. Aerobacter areogenes s tra in s  will produce acid b u t  no 
gas a t th is tem p era tu re . H ow ever, w hen th e  tem p era tu re  is low ered to  45°C. 
the aerogenes stra in s  will p roduce b o th  acid and  gas. T his v e ry  sligh t difference 
m the tem p era tu re  a t  w hich gas is produced  b y  coli an d  by  aerogenes ind icates 
the need for a m ost accu rate  incu b a tin g  ap p ara tu s . In  th is  lab o ra to ry  i t  was 
found th a t  a w a te r b a th  was m ore accu rate  th a n  th e  s ta n d a rd  bacteriological
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incubators . In  th e  few studies m ade to  da te  w ith  th e  in term ediates of the 
group, none produced acid or gas a t  46°C. A few produced acid a t  45°C., 
though  none produced gas.
A S tu d y  of t h e  D ye T o le ra n c e  of th e  C o li-A e ro g e n es  G ro u p . (Ralph
L. F ran ce .) Because p ractically  of all th e  recently  devised presum ptive test 
m edia for w a ter analysis m ake use of dyes as inh ib iting  agents, a s tu d y  is being 
m ade of th e  to lerance of th e  Coli-Aerogenes group for certain  dyes. The dyes 
being used are gen tian  v io let, crystal violet, basic fuchsin, m ethylene blue, and 
ery th rosin . D a ta  th u s  far ob tained  are insufficient to  w a rran t th e  sta tem ent 
of an y  results .
L a b o ra to ry  S erv ice . (R alph  L. F ra n c e .) Following is a  list of the  numbers 
and  ty p es of exam inations m ade in th e  lab o ra to ry  during  th e  p ast year:
M ilk (bacteria  co u n ts ) ........................................................... 1,024
Ice  C ream  (bacteria  c o u n ts )..............................................  100
W ater............................................................................................  98
M iscellaneous:
♦B utter F a t  (M ilk)...
♦Solids (M ilk )............
Sedim ent (M ilk ).....
Streptococci (M ilk)
W atering  (M ilk ).....
A naerobes...................
T o ta l....................................................................................1.321
*A nalysis m ade b y  F eed  C o n tro l L a b o ra to ry .
S tu d ie s  o n  S te a m  P o llu t io n . (Leon A. B radley , John  B. Belknap, and 
C arl F . C lancy .) S tream  pollu tion  caused by  p riv a te  and m unicipal raw  sewage 
in  near-by  stream s n o t only is a  d irect m enace to  h ealth , b u t also has an 
ind irect effect upon  wild life, scenic b eau ty , p ro p erty  values, and recreation. 
An increased public  in te res t in  th e  recreational values of polluted areas will 
sh o rtly  dem and a sa tisfac to ry  so lu tion  of pollu tion  problem s. Studies on 
s tream  pollu tion  in  A m herst were m ade in  cooperation w ith th e  local and 
s ta te  H e a lth  D ep artm en ts . I t  was hoped th a t  th e  results of th is investigation 
m igh t serve as a  m odel for com m unities of sim ilar size in th e  evaluation of 
th e  ex ten t of s tream  pollu tion  w ith in  th e ir  tow nships. San ita ry  surveys of 
th e  w atersheds of th e  p rincipal d ra inage stream s and  th e  sewage treatm ent 
p lan t, including over 500 bacteriological analyses, were com pleted. Stream 
pollu tion  was found  w hich is serious enough to  im pair th e  su itability  of the 
p rincipal stream s for b a th in g  purposes. T he surveys also indicated  the  sources 
and  ex ten t of th is  po llu tion . R ecom m endations were m ade for the  improve­
m en t of local conditions.
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D E PA R T M E N T  OF B O T A N Y  
A. V in c e n t O sm u n  in  C harge
C ontrol o f G re en h o u se  V eg eta b le  D isea ses . (E . F . G uba, W alth am .) 
Since th e  las t rep o rt th e  F a generation  of lines of th e  original crosses of th e  
Red C u rran t T om ato  w ith  th e  B elm ont, Success, and  B reak  O ’D a y  varie ties, 
selected for resistance to  th e  leaf-m old fungus Cladosporium fu lvu m  Cke., were 
grown. In  th is  growing, certa in  re s is tan t lines w ere crossed w ith  th e  varie ties 
Field S ta tion , L loyd, and  B altim ore  to  im prove fru it size. In  th e  F, growing 
of these hybrids 49 selections were m ade for th e  F a grow ing w hich is now under 
way.
The disinfection of th e  greenhouse in te rio r w ith  chem icals betw een crops 
offers a real problem . T he b u rn ing  of su lfur has serious objections. T he com ­
bustion p roducts of burn ing  su lfu r reac t w ith  zinc wires, zinc w hite  p a in ts , and 
iron pipes and  construction  to  form  soluble m etallic  su lfa tes w hich on dripping 
on the p lan ts of th e  succeeding crop cause an  epidem ic of burn ing . W ith  th e  
cooperation of D r. E . B. H o lland  of th e  D e p a rtm en t of C hem istry , th e  action  
of the  fum es of b u rn ing  su lfur on various w hite  p igm ents used in  p a in t are 
being s tu d ied .
Form aldehyde gas genera ted  from  liquid  form aldehyde (37 p e rcen t)  w ith 
potassium perm anganate  is le th a l to  spores of Cladosporium fu lvu m  Cke., b u t  
a t dosages and  costs p roh ib itive  in p ractice . S tudies are  in progress concerning 
the m erit of hydrocyanic  acid gas and  of nap h th a len e  as possible su b s titu te s  
for sulfur, e ith e r of which, if successful, w ould g rea tly  sim plify  th e  p ractice  of 
cleaning up in festa tions of parasites  betw een greenhouse crops w ith o u t th e  
harmful action on p a in ted  and  m eta l surfaces or th e  p roduction  of p lan t poisons.
V eg etab le  Seed  T r e a tm e n ts . (C. J. G ilgut, W a lth am .) D ry  chem ical 
seed trea tm en ts were lim ited  to  tw o field tria ls  of copper oxides, zinc oxide, 
Vasco, and Sem esan. An excess of pow der was added  to  th e  seed. T he surp lus 
powder was th en  screened off before p lan tin g . IJed copper oxide gave th e  best 
stand of lettuce, an d  zinc oxide was alm ost as good. Z inc oxide p roved  best 
for cabbage, radish , carro t, an d  cucum ber. Vasco, a com m ercial p ro d u c t con­
taining zinc oxide, proved  superior w ith  tu rn ip  an d  sp inach , a lth o u g h  w ith  
spinach no significant co n tra st w as show n betw een  Vasco an d  zinc oxide. 
Semesan ghve th e  b est resu lts w ith  peas, beets, corn, an d  onion, a lthough  w ith 
beets red copper oxide w as a b o u t as good. R ed  copper oxide w hich h ad  tu rn ed  
black was d istinc tly  in ju rious in  these  tria ls.
These tria ls co n tribu ted  to  th e  evidence th a t  zinc oxide has considerable 
value in th e  trea tm e n t of vegetable seed for th e  con tro l of dam ping-off.
Causes and  C on tro l o f D ecay  o f W in ter  S q u a sh  in  S to ra g e . (E . F.
Guba and C. J . G ilgut, W a lth am .) T his p ro jec t was suspended du ring  th e  
senior a u th o r’s leave of absence. T em p era tu re  records are being k e p t in 
several storages for th e  sto rage season of 1935-36.
Up to th is w riting  squash  have k ep t u n usually  well in  co n tra st to  poor keeping 
up to this tim e in o th er years. O bservations seem  to  in d ica te  th a t  th e  u n usually  
dry growing season is a  m ajo r con trib u tin g  facto r. T o th is  m ay  be added  th e  
dry, cool w eather conditions p revailing  a fte r  h a rv est, w hich have  a ided  in  th e  
maintenance of d ry  sto rage conditions.
C a rn a tio n  B lig h t .  (E . F . G uba, W a lth a m .)  C ooperative  experim ents 
designed to  d em o n stra te  th e  effect of B ordeaux on carn a tio n s as a p ro tec tion  
against b ligh t caused b y  AUernaria dianth i S. & H . h av e  been a rranged  w ith
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several carna tion  growers in cooperation w ith  th e  N ew  E ngland  C arnation 
Society. T his p ro jec t will be te rm in ated  w ith  these tests .
D isea ses o f H erb a ceo u s O rn a m en ta l P la n ts  ca u sed  by S o il-In fe stin g  
F u n g i .1 (W . L. D o ran .) C u ttings of Nepeta M u ss in i rooted  as well in dis­
infested  soil as in sand  and  w ith  no m ore dam ping-off. In  sim ilar cases soil 
m ay  be preferred, for cu ttings of th is  species m ade ab o u t 50 percent more 
grow th in five weeks a fte r insertion  in soil th a n  in  sand.
F orm aldehyde in quan titie s  safe w ith  seedlings was no t safe w ith some 
cu ttings, an d  7 c.c. in ju red  N . M u ss in i inserted  in soil 24 hours afte r treatm ent.
An 18 percen t acetic  acid d u st (of charcoal) did n o t in ju re  seeds sown within 
24 hours a fte r  soil tre a tm e n t, im proved germ ination, and  prevented  most 
dam ping-off in n a tu ra lly  infested  soil, b u t no t in soil heavily  inoculated with 
P yth ium  spp . L ike form aldehyde, acetic acid is volatile  so there  m ay be some 
re in festation  of soil while seedlings are still susceptible.
W hen  e th y l alcohol 1:50 was applied 10 days before seeding, there  was less 
dam ping-off, also b e tte r  grow th, of sw eet pea  and  C hina aster. I t  was injurious 
w hen applied  im m ediately  before seeding.
R aw  pyroligneous acid 4:100 gave fa ir control of damping-off, b u t the con­
cen tra ted  acid a t  th is d ilu tion  was no t equally  effective.
A ntim ony and  potassium  ta r tra te  8 gms. reduced th e  severity  ol damping- 
off in  a  n a tu ra lly  infested soil, b u t no t in a  soil heavily  inoculated w ith Pythium  
debaryanum.
H ollyhock is ap p aren tly  to le ran t of or even benefited by  more copper than 
som e o th er species can s tan d . I ts  grow th was im proved b y  copper lime dust 
20 gms. and  by  m etallic copper 9 gm s., a lthough  th e  la tte r  in jured  Ageratum 
and  P e tu n ia . B oth  of these trea tm e n ts  p reven ted  m ost damping-off. Copper 
ace to-arsen ite  1 gm ., w hich gave som e degree of control of damping-off, and 
cuprous cyanide 2 gms. were harm less to  hollyhock although injurious to 
A geratum , Salpiglossis, and  cucum ber.
T annic  acid 3 to  15 gms. d id  no t p rev en t dam ping-off and  caused bu t little 
change in soil reaction , b u t  did im prove grow th of comm on foxglove.
E th y lic  a ldehyde 1:40, 9 days before seeding, did no t satisfactorily  control 
dam ping-off, b u t did im prove th e  germ ination  of several species, also the 
g row th of sw eet pea.
Salicylic acid 4 to  7 gms. did n o t affect damping-off, b u t did improve ger­
m ination  of cress, beet, an d  cucum ber (a n d  also Rhododendron molle).
N eith e r potassium  perm an g an a te  15 to  30 gms. nor su lfur 6 to  20 gms. satis­
fac to rily  controlled dam ping-off in soil inocu lated  w ith  Rhizoetonia solani and 
P yth iu m  debaryanum.
In  th e  am oun ts used, th e  following have been toxic to  p lan ts or have failed 
to  p rev en t infection: acetam ide, am m onium  persulfate, auram ine yellow, beta- 
n ap h th o l, boric acid, b rillian t green, calcium  hypochlorite , cerium  oxalate, lead 
ace ta te , m agnesium  superoxol, nickel oxide, orthocresol, orthochlornitroben- 
zene, oxalic acid, oxyquinoline su lfa te , and  sulfocarbolic acid .
D a m p in g -O ff and  G ro w th  o f S eed lin g s and  C u ttin g s  of W oody Plants 
as A ffected  by Soil T r e a tm e n ts  and  M o d ifica tion s o f E nvironm ent.
(W. L. D o ran .) Softw ood cu ttings of Cotoneaster divarieata, Enkianthus eam- 
panulatus, Rhododendron yedoense, V iburnum  Carlesii, and V . Opulus nanum
■In th e  rep o rt on th is  and  th e  following p ro jec t, num ber of gram s chem ical per square foot of 
soil is ind ica ted . In  th e  case of so lu tions, 2 q u arts  pe r square foot w as used. Soil or other media 
w as 3 inches deep in flats. Soil used w as e ither na tu ra lly  infested  or, a fte r  autoclaving, was in- 
ocu lated  w ith  th e  fungi.
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rooted well when inserted  in sand  in th e  greenhouse on M ay 20 to  24. S im ilarly  
inserted and  a t  th e  sam e tim e, cu ttings of th e  following species roo ted  poorly 
or no t a t  all: Calycanthus floridus, P ru n u s triloba, Rhododendron m inus, R hus  
canadensis, and  Stephanandra Tanakae.
All cu ttings of V iburnum  fragrans roo ted  w hen in se rted  Ju n e  21, b u t less 
than  one-th ird  rooted  when inserted  Ju ly  10. V . Sieboldii also roo ted  b e tte r  
when taken  early .
Taken June  21, V . fragrans and  Corylopsis pauciflora  roo ted  as well in sand  
and peat moss as in  sand . Rhododendron calendulaceum  roo ted  b e tte r  in sand . 
Gordonia alatamaha roo ted  fa irly  well in sand , b u t did n o t do well w hen tra n s ­
planted to  soil (pH  6 .0).
Buddleia alternifolia, Philadelphus coronarius, V ibu rn u m  bitchuiense an d  V . 
Carlesii did no t ro o t so well in soil as in sand  or in san d  and  p e a t m oss. T he 
unfavorable effect of soil is n o t a ttr ib u te d  to  fungi p resen t, for th e  cu ttin g s died 
w ithout previous evidence of decay of tissue , an d  resu lts were th e  sam e in  soil 
variously sterilized.
The use of acetic  acid d u sts, harm less to  seedlings, was followed by  som e 
defoliation of cu ttin g s of Bruckenthalia spiculifolia , E rica vagans, I lex  crenata, 
and I .  opaca inserted  im m ediately  a fte r t re a tm e n t of th e  roo ting  m edium  (sand 
and peat m oss).
The only chem ical t re a tm e n t of san d  w hich gave ind ications of a n y  s tim u ­
lation of rooting  of softw ood cu ttin g s, in  th is  case Lonicera syringantha  and  
Styrax americana, was copper-lim e d u s t 16 gms.
Softwood cu ttings of 13 species roo ted  no b e tte r  in  sand  or sand  a n d  p e a t 
when th e  m edia received th e  following trea tm en ts , th a n  in  these  m edia  w ith o u t 
treatm ent: acetic  acid  4 c.c., form aldehyde 6 c.c., tan n ic  acid  12 gm s., p o tas­
sium perm anganate  15 gm s., an d  m agnesium  peroxide 2.5 gms.
Growing in in o cu la ted  soil, cu ttings of T a xus m edia  tak e n  in  O ctober were 
much less susceptible to  infection  b y  a s tra in  of P yth iu m  debaryanum  th a n  were 
seedlings of herbaceous p lan ts; b u t cu ttings of Taxus baccata repandens, 
similarly exposed, were infected  and  killed by  a  s tra in  of Rhizoctonia solani.
Germ ination of th e  seeds of Rhododendron molle an d  early  g row th of seedlings 
was im proved by  salicylic acid 3 gms. applied  to  a  m ix ture  of sand , p e a t moss, 
and soil.
A pple R u s t .  (C. J . G ilgut, W alth am .) A g rea t red uction  of ru s t  (Gym- 
nosporangium juniperi-virginianae  Schw .) on W ea lth y  app le  leaves w as ob­
tained by th e  use of several fungicides. Six app lications each w ere m ade of 
Flotation sulfur, L inco colloidal su lfur, liqu id  lim e-sulfur, and  a com bination  
spray consisting of liquid  lim e-sulfur, calcium  a rsenate , an d  a lum inum  sulfa te . 
The first applications were m ade to  conform  to  th e  p re-p ink  b u d  stage of tree  
growth; th e  last, on Ju n e  14, corresponded to  a b o u t th ree  weeks a fte r  calyx 
time. The percentage of contro l was 88, 92, 96, an d  95 respectively . T he 
results were com puted  on th e  basis of 0 p e rcen t contro l for th e  trees given no 
treatm ent.
This work was done in cooperation w ith  D r. J . H . F au ll of H a rv a rd  U niver­
sity and D r. J. D . M acL achlan , one of his g rad u a te  s tu d en ts .
S h ad e  T ree  D isease  S u rv e y  of M a s s a c h u s e t t s .  (A. V incen t O sm un and 
Malcolm A. M cK enzie .) A su rvey  to  determ ine th e  presence, d is trib u tio n  
and im portance of shade tree  diseases in  th e  S ta te  was carried  on during  th e  
summer of 1935. T he w ork was financed jo in tly  b y  S ta te  app ro p ria tio n s to 
the College and  S ta te  D ep artm en t of A griculture, a  S ta te-w ide F. E . R . A. p ro j-
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ect, and  coordinating  tow n projects. T he to ta l num ber of people employed 
was 530, including scouts, supervisors, lab o ra to ry  technicians, and ste­
nographers. Follow-up w ork in the  lab o ra to ry  is still in progress. Scouting 
was done in  every  tow n in th e  S ta te . Some 4,000 diseased specim ens were 
received a t  th e  labora to ry , requ iring  th e  m aking and reading of 16,000 cultures. 
F o rty -one  shade tree  diseases were reported , 13 of which were diseases of the 
A m erican elm.
T he p rim ary  purpose of th e  su rvey  was to  determ ine w hether th e  so-called 
D u tch  elm  disease, caused by  Ceratostomella ulm i (Sw artz) Buism an, was 
p resen t in th e  S ta te . T h is disease was first discovered in H olland in 1919 and 
w ith in  a few years had spread over practically  all of northw estern, central, 
and so u thern  E urope, v irtu a lly  w iping o u t th e  elms in m uch of th a t  area. In 
1930, i t  was discovered in th e  U nited  S ta tes. A t th a t  tim e a few affected trees 
were found  in Ohio and  these were p ro m p tly  destroyed. A m uch larger ou t­
b reak  was discovered in th e  v ic in ity  of New Y ork H arbor in  1933. This area, 
em bracing portions of N ew  Jersey , N ew  Y ork, and C onnecticut, is about 6,000 
square  miles in ex ten t, w ith  th e  cen ter a t  th e  t ip  of M an h a ttan . W ithin this 
area  som e 10,000 elm  trees have  been found  affected w ith th is disease and de­
stro y ed  because of it. A few iso lated  cases have appeared  in M aryland, 
V irginia and  Ind iana .
T he D u tch  elm  disease is no t know n to  be p resen t in M assachusetts. I t  has 
been found, how ever, a t  tw o p o in ts w ith in  forty-five miles of the  southern 
border —  a t Old Lym e, C onnecticut, and  in  P u tn am  C ounty , New York. In 
sou thw estern  C onnecticut, only a few miles fa rth e r aw ay, approxim ately 100 
trees have succum bed to  th e  disease.
P rox im ity  of th e  disease in  C onnecticut and  N ew  Y ork, known entrance at 
M assachusetts p o rts  of elm  burl logs and  o th er elm  stock from  Europe, and the 
presence in th e  S ta te  for a t  least tw enty-six  years of th e  principal known carrier, 
th e  sm aller E uropean  elm  b ark  beetle  (Scolytus m ultistriatus M arsh) furnish 
am ple reason for concern and ju stification  for th is survey.
P ro m p t destruction  of every  elm  tree  found  to  be affected offers the only 
hope of e rad ica ting  or checking th e  sp read  of th is  disease. Therefore, there 
should be provision for p rom pt e rad ication  m easures in case th e  disease is dis­
covered in th is S ta te .
W hile th e  su rvey  did no t resu lt in discovery of th e  D utch  elm disease, a 
large am o u n t of significant and  valuab le  d a ta  concerning o ther diseases of 
shade trees was ga thered  and  an  in tensive s tu d y  of th is m ateria l is in progress 
in th e  lab o ra to ry . A num ber of elm  diseases sim ilar in effect to  the  Dutch 
elm  disease were found p rev alen t and  causing h eavy  dam age. Among these, 
diseases caused b y  th e  fungi Cephalosporium, sp., V erticillium  dahliae Klebahn, 
and  Fusarium  sp. were th e  m ost freq u en tly  reported .
T he entom ological phases of th is  w ork have been conducted b y  th e  D epart­
m en t of E ntom ology.
M on o g ra p h  of th e  G en u s P e s ta lo t ia . (E . F . G uba, W altham .) This is 
n o t an  official p ro jec t and  th e  w ork  h as been done en tirely  on th e  au th o r’s own 
tim e. D uring  a  leave of absence from  April 1 to  O ctober 1, 1935, progress ad­
vanced  to  a  p o in t w arran tin g  th e  assem blage of m ateria l for publication. The 
p rep ara tio n  of th e  m anuscrip t is now in progress.
T e stin g  P la n ts  w ith  D ip h e n y la m in e . (L. H . Jones.) This tes t for nitro­
gen deficiency has lim ita tions w hich are m ore concerned w ith th e  p lan t under 
consideration  th a n  w ith  th e  te s t itself. T hus th e  base of th e  petiole may be
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used from  geranium , to m ato , prim rose, and  begonia. F rom  fuchsia, th e  node 
or above and  below th e  node m ay  be used. W ith  A sparagus Sprengeri, old or 
new shoots cannot be used. W ith th e  rose, th e  te s t  should no t be m ade on a 
part where active  grow th is tak in g  place. An actively  growing p lan t p a r t  m ay  
give a negative te s t because th e  n itra te  is being u tilized  in grow th. T he te s t  
is useful in determ ining m isuse of fertilizers, as th e  re su lta n t in ju ries are 
frequently  a ttr ib u ta b le  to a high n itra te  co n ten t of th e  fertilizer m ix ture . T here  
is considerable v a ria tio n  in resu lts of te s ts  w hen am m onium  su lfa te  is used as a 
source of nitrogen to r n itrogen  deficient p lan ts. In d ica tio n s som etim es p o in t 
to a photochem ical effect in which th e  am m onium  ion is transfo rm ed  to  th e  
nitrate  ion.
Slow R esp o n se  of th e  G a rd en ia  to  C erta in  S t im u li .  (L. H . Jo nes.) 
Gardenias are re la tive ly  slow in responding to  certa in  trea tm e n ts . Fuchsia  
and geranium  responded to  various form s of n itrogen  in 8 to  10 days. U nder 
the same conditions th e  garden ia  did no t register a  response for 23 days. N i­
tra te  salts are no t very  effective on garden ias in  sm all p o ts as th e  p lan t requires 
such heavy  w atering  th a t  leaching qu ickly  occurs. U rea or am m onium  su lfa te  
are, perhaps, th e  m ost rap id  in giving a  response, b u t  organic sources of n itro ­
gen m ight be p referred  on th e  basis of giving a slower, b u t  su s ta in ed  response.
A concentration  of hydrocyan ic  acid  gas s tro n g  enough to  kill all th e  leaves 
on a geranium  p la n t failed to  in ju re  a garden ia  p lan t. T he garden ia  p lan t 
responded b y  po in ting  its  leaves m ore d irec tly  upw ard  an d  th e  young  leaves 
curled in. The p la n t was again  norm al w ith in  72 hours a fte r  exposure.
There were considerably  m ore abscised buds on garden ia  p lan ts  exposed to  
low tem peratures th a n  on p lan ts  k ep t a t  th e  norm al greenhouse tem p era tu re . 
The da ta  are incom plete owing to  th e  sm all nAimber of p lan ts  and  buds involved.
Removal of th e  te rm in al shoots of p lan ts  stim u la tes  fo rm ation  of axillary  
shoots. The o rder of m acroscopic developm ent of th e  bud  in  th e  axil of a  leaf 
is appearance, th en  swelling, and  finally b u rstin g  of th e  b ud . In  these  te s ts  
the tim e was m easured  betw een th e  p inching-back of th e  term inal shoo t and  
the bursting  of th e  axillary  bud . H e a lth y  p lan ts  of geran ium , pe tu n ia , and  
rose required b u t 7 days; th e  garden ia  requ ired  20 days.
The gardenia was found  to  be ch aracteris tica lly  slow in  its  responses to  th e  
treatm ents given.
T he W a ter-H o ld in g  C a p a city  o f M ixed  S o ils . (L. H . Jones.) T he 
addition of p ea t to  a  soil increases th e  w ilting  coefficient as well as th e  w a te r­
holding capacity . Such soils m ay  feel m oist w hen actu a lly  th e  m oistu re  p resen t 
is not available for th e  p lan t. T he use of large am o u n ts  of inorganic  fertilizers 
on such soils, p a rticu la rly  in th e  greenhouse, increases th e  osm otic concen tra tion  
of the soil so lu tion  to  such an  e x ten t th a t  h eavy  w atering  should  be p racticed  
to avoid leaf in ju ry  from  th e  con cen tra ted  soil solu tion .
A form ula for calcula ting  th e  p robable  w ater-ho ld ing  cap ac ity  of a m ix tu re  
of two or m ore soils by  volum e is fa irly  accu rate  if th e  final volum e is equal to 
the sum of th e  volum es m ixed. H ow ever, i t  u sually  hap p en s th a t  th e  final 
volume is less th a n  th e  sum  of th e  volum es because th e  sm aller e lem ents of a 
fine soil fill th e  in terstices of a coarser soil. T his is p a rticu la rly  tru e  w hen p e a t 
is used. In  such cases th e  form ula gives a  h igher calcu la ted  value th a n  is 
found by an  ac tu a l determ ination .
P la n t  C o n ta in e r s .  (L. H . Jones.) A p lan t con tainer of p ap er designed 
for tree nurseries has been in  use for m ore th a n  a year. No de te rio ra tio n  of 
the paper has occurred. H ow ever, i t  is recom m ended th a t  such con tainers b e  
insulated from  a  m oist soil benea th  th e  p o t by  th in  boards or h eavy  asp h a lted
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paper. T his in su la ting  procedure p reven ts th e  roots from  going th rough  the 
po t in to  th e  ground.
A cheap m eta l con ta iner m ade for use in  th e  hom e or greenhouse has been 
tes ted . W hen th e  m eta l is p roperly  p ro tec ted  w ith  p a in t, rusting  is prevented 
and  th e  life of th e  con tainer is prolonged. Satisfactory  grow th was obtained 
w ith  an d  w ith o u t drainage holes.
T he n u tr ie n t problem  of m ain tain ing  th e  vigor of a  p lan t in any type of 
p lan t con tainer seem s solved by  using p lan t n u trie n t m ateria l carrying nitrogen 
in an  organic form . T his n o t only susta ins grow th, b u t also keeps a balance 
betw een foliage and  flowers.
D E PA R T M E N T  OF CH EM ISTR Y  
W. S. R itc h ie  in  C harge
T h e  E ffect o f F er tilizer  and  C u ltu ra l T r e a tm e n t on  th e  C om position  
of H avana Seed T ob acco . (E . B. H o llan d .) Sam ples of th e  web from the 
various grades of leaf of th e  1934 crop were p repared  for analysis as a supple­
m en ta ry  m easure an d  are held  for exam ination  if needed.
T h e  C opper, Iron , M a n g a n ese , and  Iod in e  C o n ten t  of F ru its and 
V egeta b les U sed as H u m a n  F oods. (E . B . H olland, C. P . Jones, and W. S. 
R itch ie .)  T w enty-six new  sam ples bought on th e  m arket have been added 
to  th e  num ber collected in previous years. T he analy tical work has been 
continued on these  sam ples represen ting  th e  m ore com m on fru its and vege­
tab les. T he de term ination  of iron, copper, m anganese, phosphorus, to ta l ash, 
and  acid soluble and insoluble ash has been com pleted on fifty-six samples.
A b sorp tion  by Food P la n ts  o f C h em ica l E lem e n ts  o f Im p ortan ce in 
H u m a n  P h y sio lo g y  and  N u tr it io n . (E . B. H olland, W . S. R itchie, and W.
S. E isenm enger.) B eets, carro ts, onions, lettuce , and  spinach were raised 
under special fertilization  during  th e  p as t season to  determ ine the  ability of 
these crops to  assim ilate copper, iron, m anganese, and iodine. T h irty  samples 
were secured and added  to  th e  num ber available for analysis under the pre­
ceding project.
C oop erative  A n a ly tica l Serv ice. (The D ep artm en t.)  This includes co­
operative  investigations w ith  th e  W altham  F ield S ta tion  on the  effect of storage 
on th e  com position of celery, th e  cause and  preven tion  of chlorosis on gardenias, 
and  th e  actu al source of in ju ry  to  greenhouse p lan ts from  burned sulfur.
A dditional sam ples of norm al ru tab ag as and  those affected by  “dark  centers” 
were analyzed.
T he effect of au tom obile m ileage on  th e  com position of lubricating oil was 
also stud ied .
B ordeaux m ix ture  5 -5 -50  and  basic copper su lfa te  w ith  W yo-Jel were applied 
to  p o ta to es in cooperative field tests . T here  was practically  no blight, and 
B ordeaux proved  a  b e tte r  repellen t fo r aphids, flea beetles, and leafhoppers 
th a n  th e  basic su lfa te  m ixture.
T e stin g  A n a ly tic a l M eth o d s. (The D ep artm en t.)  A nalytical methods 
have  received considerable a tte n tio n  due to  th e  interference of some vitiating 
p ro d u c t in  a few sam ples. C om plete oxidation b y  wet com bustion was found 
difficult in som e cases and  a clear colorless solution did no t prove a  safe guide.
T he s tu d y  of th e  m ethods for determ ining iodine in  vegetative organic
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m aterial has been continued . A m ethod  now being developed is believed to 
be an  im provem en t on those  now in  use.
N itrogen  F ix a tio n  in  th e  P resen ce  of or as a R e su lt  o f th e  G ro w th  of  
L egum es V ersus n o n -L e g u m e s  u n d er  C erta in  D efined  A g ro n o m ic  
C o n d ition s. (F. W . M orse.) O ats and  field peas were grow n to g e th e r on 
the legume sections and  o a ts  alone on th e  non-legum e sections. N itrogen  was 
applied to  P lo ts 5, 8, and  10. O ats responded to  n itrogen  m ore th a n  o a ts  and  
peas and excelled in  d ry  m atte r , b u t  w ith o u t n itrogen  o a ts  produced  less d ry  
m atter th a n  o a ts  an d  peas. T he resu lts of 12 years (1924 to  1935 inclusive) 
have been prepared  for publication  in  a  s ta tio n  bu lle tin .
On th e  p lo ts w ith o u t n itrogen  fertilizers since 1882, th e  continuous cropping 
with non-legum es for 12 years has reduced th e  fe rtility  of th e  soil; on th e  
o ther hand a lte rn a tio n  w ith  legum es has n o t increased  it. T he average an n u al 
production of d ry  m a tte r  on  th e  non-legum e sections is on a  lower level th a n  
on the  legum e sections.
C h em ical S tu d y  o f C ranb erries. (F. W . M orse.) W ork on th is  p ro jec t 
has been devoted  to im proving th e  m eth o d  for th e  d e te rm in a tio n  of quin ic acid.
A S tu d y  of th e  A v a ila b ility  o f So il P o ta sh  w ith  th e  O b ject o f  D evelop ­
ing a S y stem  o f D ia g n o s is  for th e  S o ils  o f th e  S ta te . (F. W . M orse.) 
This pro ject was com pleted w ith  th e  pub lica tion  of B u lle tin  324 in  A ugust.
The C arb oh yd rates o f K en tu ck y  B lu e  G rass. (E m m ett B e n n e tt .) T he 
carbohydrates p resen t a t  different periods of grow th  are  being de te rm in ed  in 
order to ascertain  th e  transfo rm ations w hich these  frac tions m ay  undergo 
during th e  life of th e  grass.
In addition  to th e  identification  and  de te rm in a tio n  of som e of th e  m ore 
common sugars and  complex polysaccharides, iden tification  te s ts  are  being 
made for one uncom m on free sugar found  to  be p resen t. One hem icellulose 
has been isolated and is now being investigated  in  an  a tte m p t to  iden tify  th e  
hydrolytic p roducts.
The N u tr itiv e  V a lu e  o f F ish ery  P ro d u cts  as H u m a n  and  A n im a l  
Foods. (W. S. R itch ie  an d  C. R . Fellers. C ooperative  w ith  H o rticu ltu ra l 
M anufactures.) U nder th is  p ro jec t a ra th e r  com plete s tu d y  is being  m ade of 
the chemical com position and  n u tritiv e  value of th e  h ad dock  as affected b y  
commercial processing. T he sam ples a re  being  ob ta in ed  th ro u g h  th e  coopera­
tion of th e  B irdseye F ro sted  Foods Sales C orporation , an d  rep resen t four 
different conditions: fish frozen w ith  d ry  ice im m edia te ly  a fte r  catch ing , th e  
whole fish frozen a t  th e  pier, and  com m ercial fillets p repared  b y  th e  so-called 
quick and slow m ethods of freezing. N u tritio n a l stud ies are  being m ade of 
these samples to  determ ine th e ir  value  to r g row th , reproduction , and  lac ta tio n , 
using the albino ra t.  D e term in a tio n s of am m onia, to ta l  p ro te in , w a ter soluble 
and insoluble p ro tein , fa t, and  to ta l ash  are m ade on cu rren t sam ples. Sam ples 
are being saved for th e  d e te rm in a tio n  of certa in  of th e  inorganic co n stitu en ts .
The V ita m in  A C o n te n t o f C erta in  P a stu r e  G rasses. (W . S. R itch ie  
and J. G. A rchibald. C ooperative  w ith  A nim al H u sb an d ry .)  T he grasses 
used for th e  v itam in  assay  were grown un d er different soil an d  fertilizer condi­
tions by th e  A nim al H u sb an d ry  D ep artm en t, th e  C h em istry  D ep artm en t 
making th e  bio-assay. T w enty-one  sam ples of grasses were used in  m aking 
the assay, w hich a t  p resen t does no t ind ica te  a  g reat v a ria tio n  in th e  v itam in  
A content un d er th e  conditions of th e  investigation .
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T H E  C R A N B E R R Y  ST A T IO N  
(E a s t W a re h a m , M a s s a c h u s e tts )
H . J .  F r a n k l in  in  C h a rg e
I n ju r io u s  a n d  B e n e fic ia l I n s e c ts  A ffe c tin g  th e  C ra n b e r ry .  (H. J.
F ran k lin .)
Dust Insecticides. Several th o u san d  acres of c ranberry  bog were dusted  com­
m ercially  during  th e  season of 1935 w ith  m ixtures of fine ground pyrethrum  
a n d  gypsum  and  p y re th ru m  an d  clay, largely for th e  purpose of controlling tne 
b lun t-nosed  leafhopper (O phiola) and  th e  b lackheaded  fireworm (Rhopobota). 
T he season’s extensive experience led to  th e  following conclusions:
1. A m ix tu re  w ith  30 percen t of h igh-grade p y re th ru m , 100 pounds to  the 
acre, is en tire ly  sa tis fac to ry  as a  general control for th e  b lun t-nosed  leafhopper 
un d er C ape Cod conditions.
2. R esu lts w ith  th e  30 percen t p y re th ru m  m ix ture  applied to  severe infes­
ta tio n s  of th e  b lackheaded fireworm and  b lun t-nosed  leafhopper varied m ateri­
ally and  often failed to  be en tire ly  sa tisfactory . I t  is n o t know n w hether this 
was due to  unknow n differences in  th e  m ateria ls used, in th e  m ethod of appli­
cation , in th e  w eather, o r in th e  vines, to  a  com bination  of these differences, or 
to  som e o th er cause.
3. E n tire ly  sa tis fac to ry  contro l of these pests w as ob tained  when th e  am ount 
of high-grade p y re th ru m  in th e  m ix ture  w as increased to  50 percent or more. 
U nm ixed p y re th ru m  a t  th e  ra te  of 60 pounds to  th e  acre was also entirely 
effective.
As p y re th ru m  for use in 1936 is offered a t  very  low prices, it m ay be best to 
use i t  in these g reater am oun ts against severe infestations.
4. A dults of th e  cranberry  sp ittle  insect (Clastoptera) were checked effec­
tiv e ly  w ith  100 pounds of th e  30 percen t p y re th ru m  m ixture to the  acre. This 
m ethod  of control should  be used if earlier trea tm e n t has been neglected, but 
th is  insect should be stopped  as soon as th e  sp ittle  m asses appear on the vines.
5. On th e  whole, gypsum  seem ed to  be a m uch m ore sa tisfactory  diluent 
for p y re th ru m  th a n  clay.
A irp lane  D usting. W ith  th e  cooperation of som e of th e  cranberry  growers 
and  a  com pany  offering ag ricu ltu ra l a ir service, extensive tes ts  of the possi­
b ilities of th is  m ethod  of dusting  cranberry  bogs w ere carried out, over a hundred 
acres being trea ted . T he m achine w as handled  w ith  g reat skill and showed 
th a t  a irp lanes m ay  prove to  be useful on bogs of over tw en ty  acres. I t  was 
ev iden t, however, th a t  a  flying technique for an  evener d istribu tion  of the dust 
over a bog area  will have  to  be developed. T his will require careful selection 
of w eather an d  m ark ing  off in to  lanes of areas to  be trea te d . I t  appeared also 
th a t ,  to  be effective, m uch m ore p y re th ru m  m u st be used th a n  w ith ground 
dusters. W ith  th e  p rospective  low cost of th is m aterial, th is m ay no t be an 
insuperab le  objection . A irplanes as a t  p resen t developed can never be used 
to  a d v an tag e  on sm all bogs because th e  m aneuvering  required is difficult and 
v e ry  extensive in  p ro p o rtio n  to  th e  a rea  trea te d , and  therefore costly.
Kerosene Vapor and Pyrethrum  Extract. T he experience w ith kerosene in 
c ran b erry  bog weed contro l w ork given below suggested an  im m ediate trial of 
its  use w ith  p y re th ru m  as a possible cheaper trea tm e n t for blunt-nosed leaf­
hopper and  b lackheaded  fireworm . Several p lo ts on different bogs were 
tre a te d  w ith  a  p a in t sprayer, w ater-w hite kerosene alone being applied on some 
and  kerosene w ith  p y re th ru m  ex tra c t on o thers. No in ju ry  from  th e  treatm ent
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to vines or crop appeared  on an y  of th e  p lots, even w here th e  kerosene was 
used on vines in full bloom a t  th e  ra te  of ten  gallons an  acre. Seven gallons 
to th e  acre of th e  kerosene w ith  p y re th ru m  reduced th e  leafhoppers and  fire- 
worms effectively. T here  was ab o u t tw ice as m uch p y re th ru m  in  th e  m ix tu re  
as is used com m only in com m ercial fly sprays. T he success of these  tes ts  
suggests th a t  fu rth e r work should be done along th is line.
Trichogramma. I t  has long been kno w n ' th a t  th e  C halcid id , Trichogramma  
miniitum  R iley, is th e  m ost im p o rtan t pa rasite  of th e  c ran b erry  f ru it w orm . 
This egg p a rasite  is now bred  com m ercially for use in  th e  contro l of certain  in ­
sect pests in th e  South . T hrough  th e  courtesy  of D r. A. W . M orrill, p residen t 
and m anager of C alifornia Insectaries, Inc ., G lendale, C alifornia, th e  c ran b erry  
station  received 150,000 of th e  yellow form  of th is p a rasite  (regarded by  som e 
as Trichogramma pretiosa) for experim ental w ork w ith  th e  f ru it w orm . These 
parasites were liberated  on two sections of th e  A gaw am  bog of th e  F u ller- 
Ham m ond Co., near E as t W areham , each of these  sections being exactly  an 
acre in area. On one section, 50,000 of th e  p a rasites w ere liberated  on Ju ly  17 
and 25,000 on Ju ly  25; on th e  o ther, 25,000 were liberated  on Ju ly  18 and  50,000 
on July  26; so th ere  were 75,000 p a rasites in all p u t  o u t on each of these  sections. 
They were in good condition an d  v e ry  lively  w hen th ey  w ere d is trib u ted  and  
the w eather was w arm  and  dry , no ra in  occurring for a  d ay  or tw o a fte r  any  
of the liberations.
Berries were gathered  from  all p a r ts  of th e  tw o areas over w hich th e  p a rasites 
had been d istribu ted  as well as from  an  ad jo in ing  section  on w hich no parasites 
had been placed, and  th e  fru it worm  eggs on th em  w ere exam ined for parasitism  
and hatch , w ith  resu lts  as follows:
Area without
Areas w ith Parasites Parasites
Date of d istribu ting  parasites ..Ju ly  17 an d  25 Ju ly  18 and  26 _
Date of exam ining berries........A ugust 1 A ugust 8 A ugust 9
Eggs unparasitized  and  h a tch ed 333 276 169
Eggs unparasitized  and un-
hatched................ 12 2 1
Eggs parasitized 1 num ber 45 13 16
/  p e rcen t........ 1 2 - 4 + 9-
Exam inations were also m ade of fru it worm  eggs on berries collected on 
other bogs, w ithin five m iles of th e  bog on w hich th e  parasites  were liberated , 
with findings as follows:
Date of exam ining berries...............
Eggs unparasitized  an d  h a tch ed  . 
Eggs unparasitized  an d  u n h a tch ed
Eggs parasitized 1 n u m b er............
/  p e rcen t.............
Zion Burgess
Bog Bog
A ugust 3 A ugust 5
38 20
4 3
173 4
80 + 15-
Savary Dodge
Bog Bog
A ugust 7 A ugust 8
218 50
18 29
82 17
2 6 - 1 8-
The Trichogramma parasitism  of f ru it worm  eggs on th ree  bogs n ear H arw ich 
was found to be 0, 16, an d  17 percen t, respectively .
All this shows th a t  no m ateria l ad v an tag e  was o b ta ined  by  th e  liberation  of 
the yellow form  of th is  pa rasite , in sp ite  of th e  fact th a t  i t  read ily  a tta ck e d
m ^ p p . l s 'a f d T l .  A gr’ E x p t' S ta "  1915' p p - 110 and  111; and  B u l- 168' M ass- A Sf - s t a .
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fru it worm  eggs in lab o ra to ry  tests . Only th e  dark  form , how ever, parasitizes 
th is  pest in n a tu re  and  it  m igh t prove m ore useful. F ru it  worm  eggs infested 
w ith  th is  form  were sen t to  D r. M orrill an d  he is breeding i t  for field tests 
n ex t year.
Blackheaded Fireworm  (Rhopobota). A very  unusual o u tb reak  of the  second 
brood occurred on num erous bogs sca tte red  th ro u g h o u t th e  cranberry  growing 
region, m any  th a t  h ad  ho t been a ttack ed  by  th is  pest for a long period of years 
being seriously affected. T h is m ay  have  been due to  th e  abnorm ally cool 
period in w hich th e  first brood developed, th is  w eather p robably  having been 
unfavorab le  to  th e  developm ent of th e  fungus (Entomophthora) which largely 
controls th is  fireworm .
A pple  S p h in x  (S p h in x  gordius C ram .). T his insect broke ou t on an  area of 
fifteen acres in such num bers th a t  i t  th rea ten ed  to  destroy  th e  whole crop. 
T rea tm e n t w ith  th e  usual stom ach  poisons seem ed undesirable as th e  berries 
were p a rtly  grown, th e  w in ter w a ter hav ing  been draw n off early . The bog was 
trea te d  on A ugust 12 w ith  a  d u st m ixture of one p a r t  of D erris (4 percent 
ro tenone) and 4 p a rts  of clay, 100 pounds to  th e  acre. T he worms stopped 
feeding a t  once and  all died w ith in  five days. T he largest worm s were full 
grown.
C on tro l o f C ranberry B og W eeds. (W m. H . Saw yer and  H. J. Franklin.) 
Because of th e  urgency of service in  weed control, D r. W m. H. Sawyer was 
em ployed tem porarily  on funds provided by  th e  C ape Cod C ranberry  Growers’ 
A ssociation to  carry  on w ork in th is  field. I t  is hoped th a t  th is service m ay be
extended.
H and  Weeders. Some new ty p es of these tools were developed and are likely 
to  be useful under som e bog conditions.
Chemical Weed Killers. E xperim ents were conducted  w ith  fuel oil, kerosene, 
gasoline, sodium  arsenate, sodium  chloride, and  iron  sulfate, w ith the  following 
resu lts m ost im p o rtan t:
1. T he ligh t oil, gasoline, goes in to  th e  in terio r of leaves readily  and so is 
very  harm ful to  c ranberry  vines as well as weeds.
2. T he heavier oil, fuel oil, evaporates so slowly th a t  it is also very harmful 
to  cranberry  vines an d  weeds alike.
3. K erosene, in te rm ed iate  betw een gasoline and  fuel oil in viscosity and 
v o la tility , do esn 't get in to  th e  leaf in te rio r m uch and  evaporates rapidly enough 
to  be only slightly  harm fu l to  th e  sm ooth cranberry  foliage.
4. K erosene sprayed  on grasses, rushes, and  sedges collects inside their
sh ea th s and  rem ains th ere  m an y  days a fte r  i t  is applied.
5. Because of all th is, w ater-w hite  kerosene, used a t th e  ra te  of 100 to 400 
gallons an  acre, according to  th e  grass, rush , o r sedge concerned, is a good con­
tro l for m an y  of these weeds and  probab ly  can be used to  real advantage to 
clear m an y  bogs of them . T he following weeds of th is sort were killed largely 
o r en tirely  by  experim ental app lications of th e  kerosene:
Ju n cu s  rushes Carex trichocarpa M uhl.
B unch grass (S c irp u s ) Carex scirpoides Schkuhr.
D ulichium  arundinaceum  (L .) B eak rush  (Rynchospora)
Cyperus sp. P anicum  virgatum  L.
P anicum  mattamuskectense Ashe
6. Y oung seedlings of beggar-ticks (B idens), one to  two inches tall, are killed 
read ily  w ith  d ry  iron  sulfa te , 1 l/ i  tons to th e  acre.
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7. W ild bean or ground n u t (A p ios tuberosa M o en ch .) is read ily  killed back  
to th e  ground by spraying w ith  7 pounds of sodium  a rsen a te  in 400 gallons of 
w ater to  th e  acre. I f  th is sp ray  is applied when th e  c ran b erry  v ines a re  in 
bloom, it m ay  burn  a few of th e  blossoms and  m ore ten d e r tips. A fter the  
berries are set, th e  in ju ry  is negligible. T he continued use of th is  sp ray  for 
two or th ree  years should  elim inate  th is weed en tirely . T his is a  refinem ent 
of a trea tm e n t advocated  heretofore.1
8. Green moss (Polytrichum commune  L .)  can ap p a re n tly  be killed very  
readily w ith a  sp ray  of iron  sulfate, 3 pounds to  th e  gallon of w ater, 800 gallons 
to the  acre. T his is p robab ly  th e  best tre a tm e n t so fa r found  for m oss. I t  
should be applied in th e  la te  fall or early  spring, w hen th e  c ran b erry  v ines are 
dorm ant, and should be followed b y  a good resanding a fte r  ten  days to  two 
weeks.
9. Violets (Viola lanceolata L .)  can be killed w ith  d ry  iron su lfa te , 114 tons 
to the  acre.
COOPERATIVE C R A N B E R R Y  IN V E ST IG A T IO N S
C onducted by th e  B ureau  o f P la n t  In d u str y , U n ited  S ta te s  D e p a r tm e n t  
of A g r icu ltu re , in  c o o p e ra tio n  w ith  th e  M a ssa c h u se tts  A gri­
c u ltu r a l E x p er im en t S ta t io n
H. F. B erg m a n , S en io r  P a th o lo g is t , U. S . D. A ., in  C harge
D ev elo p m en t o f S tr a in s  o f  C ranberry R e s is ta n t  to  F a lse  B lo sso m .  
(H. F. B ergm an and  W. E . T ru ra n .)  R eciprocal crosses betw een E arly  B lack 
and M cFarlin  rep resen t th e  larger p a r t  of th e  cross pollinations m ade during  
the past season. S ix ty  fru its  w ere secured from  each of these com binations. 
Reciprocal crosses were also m ade betw een M cFarlin  and  Shaw ’s Success and 
between P arad ise  M eadow  and Shaw ’s Success. A few crosses of E arly  B lack 
x Shaw’s Success, of Parad ise  M eadow  x E arly  B lack, and  of Parad ise  M eadow 
x M cFarlin were m ade, tn e  las t being a new cross.
Seeds from  crosses m ade in 1934 w ere p lan ted  th is  year. G erm ination  was 
poor in all cases. Seeds from  th e  cross of E arly  B lack x M cF arlin  gave th e  
highest percentage of germ ination , 32 percen t. M ost of th e  seedlings were 
killed by  dam ping-off fungi bu t som e seedlings of each cross survived. These 
have been tran sferred  to  p o ts and  are  to  be se t o u t on  th e  bog n ex t spring .
O xygen C o n ten t  o f F lo o d in g  W ater in  R e la t io n  to  In ju r y  to  C ran­
berry V in es. (H . F . B ergm an an d  W . E . T ru ra n .)  M easurem en ts of th e  
oxygen conten t of w a ter an d  of th e  ligh t in ten sity  a t  various d ep th s were m ade 
on several flooded bogs to  ascertain  th e  re la tio n  betw een  these  tw o factors. 
Light m easurem ents were m ade by  m eans of a  pho toelectric  cell w hich could 
be subm erged to  th e  desired d ep th . T he ligh t in ten sity  as m easured  b y  th is 
m ethod is ab o u t 25 p e rcen t less a t  m idday  on b rig h t days a t  a d ep th  of 1 foo t 
in clear w ater th a n  it  is above th e  w a te r surface. D uring  th e  early  forenoon 
and late  afternoon, on cloudy days, or in colored w a te r th e  red uction  in  lig h t 
intensity a t  th a t  d ep th  m ay  reach 50 percen t of th a t  above th e  w a ter surface. 
The oxygen co n ten t of flooding w a ter varies w ith  changes in  lig h t in ten sity , 
but no definite re la tions betw een th e  tw o can be m ade a t  th is  tim e as th e  cal­
culations from  d a ta  secured have  n o t been m ade.
1Bul. 305, M ass. A gr. E x p t. S ta ., 1934, p. 23.
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M easurem ents of th e  oxygen con ten t of w ater and of ligh t in ten sity  a t 
different d ep th s were m ade during  th e  last few days of flooding on a  bog near 
B arnstab le  w hich was flooded for 12 days during A ugust. T he oxygen content 
was a t  no tim e found  to  be low enough to  cause in ju ry  as judged from  previous 
experim ents and observations. N o im m ediate in ju ry  was noticeable externally 
a fte r  th e  w ater was w ithdraw n. O bservations will be m ade again next June 
to  see if th e  prolonged flooding affected flower bud  form ation.
S p ra y in g  a n d  D u s tin g  E x p e r im e n ts .  (H . F . Bergm an and  W . E . 
T ru ra n .)  Two applications of tw o m ercurial sp rays m ade up e ither )4 or 1 
pound  to  50 gallons of w ater and applied a t  th e  ra te  of 250-300 gallons per 
acre were m uch less effective in controlling ro ts th a n  tw o applications of 5-3-50 
B ordeaux applied a t  th e  sam e ra te . T he B ordeaux sp ray  reduced th e  am ount 
of ro t to  of t h a t in ad jacen t check plots.
On ano th er bog a 25-75 m ixture of m onohydrated  copper sulfate and chemi­
cally h y d ra te d  lim e dusted  onto d ry  vines or th e  sam e m ixture dusted  onto wet 
vines a t  th e  ra te  of 100-150 pounds per acre gave little  or no control of rots. 
On 7 p lo ts sprayed  w ith  a  5 -3 -50  B ordeaux m ixture th e  am ount of ro t was 
reduced to  ha lf or less of th a t  in ad jacen t check plots. T hree ou t of the  4 
p lo ts dusted  w et and  th e  3 p lo ts dusted  d ry  show ed no t m ore th an  10-20 per­
cen t reduction  in  ro t as com pared w ith  ad jacen t checks. The reduction in 
ro t on one of th e  p lo ts w hich was dusted  when th e  vines were w et compared 
favorab ly  w ith  th a t  on p lo ts sprayed  w ith  B ordeaux. T he application of dust 
on th is  p lo t was 2 -3  tim es as g rea t as on o th er dusted  plots.
T hree  com m ercial fungicidal d u sts consisting of m onohydrated  copper sulfate 
and  chem ically h y d ra ted  lime plus sticker, and a d u st m ade up of 25 pounds of 
m onohydrated  copper sulfate , 50 pounds of ben ton ite , and  25 pounds of chemi­
cally h y d ra ted  lime w ere used on a series of p lots on an o th er bog. Two of the 
com m ercial d u sts  contained 20 percen t of m on o h y d ra ted  copper sulfate, the 
th ird  25 percen t. Two applications a t th e  ra te  of 40 pounds per acre were made 
on d ry  vines. R o ts were n o t controlled by  an y  of th e  dusts.
In  a  te s t carried ou t on th e  S ta te  Bog in  cooperation w ith  D r. H . J. Franklin, 
th e  use of a  40-60 sulfur (300 m esh ) —  p y re th ru m  m ix ture  as a  combined 
insecticide and  fungicide proved to be unsa tis fac to ry  as a  fungicide.  ^ Three 
p lo ts were dusted  tw ice a t  th e  ra te  of 60 pounds per acre a t  each application; 
one p lo t, 40 pounds on th e  first app lication , 60 pounds on th e  second; one plot, 
one application  of 40 pounds; one p lo t, one app lication  of 60 pounds. Check 
p lo ts a lte rn a ted  w ith  du sted  plo ts. T he y ield on all dusted  plots, except the one 
w hich h a d  only one app lication  of 40 pounds per acre, was noticeably less than  
th a t  of ad jacen t check plo ts. T he am o u n t of ro t in  th e  berries, a t  th e  tim e of 
picking, w as also g reater in  all b u t  one of th e  dusted  p lo ts th a n  on adjacent 
check p lots. B y th e  end of O ctober th e  am o u n t of ro t in berries from  this plot 
h ad  exceeded th a t  of th e  check p lo ts on e ith e r side of it. Sm all local areas of 
in ju ry  to  vines were ev iden t in  A ugust on some of th e  dusted  plots. The greater 
am o u n t of ro t in berries from  d u sted  p lo ts th a n  in those from  check plots is 
p robab ly  due to  sligh t in juries to  flower buds and  young fru its which favored 
th e  invasion  of fungi.
S t o r a g e  T e s t s  of C r a n b e r r i e s .  ( H .  F .  B ergm an and  W. E. T ru ran .) Two 
applications of 5 -3 -5 0  B ordeaux were m ore effective in  controlling rots up 
to  D ecem ber 1 th a n  o th er trea tm e n t a lthough  th e  degree of control was not as 
g reat as has been ob tained  in o th er seasons. T he loss due to  storage rots in 
berries from  m ost of th e  p lo ts sprayed w ith Bordeaux was ab o u t half of that 
in berries from  check p lots. Two applications of m ercurial sprays did not re­
duce storage ro ts  m ore th a n  30 percent as com pared w ith check p lo ts and m
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some instances m uch less th a n  th a t.  In  berries from  p lo ts dusted  tw ice w ith 
copper su lfa te-lim e d u st on w et vines th e  loss up  to  D ecem ber 1 w as only 
about 10 percen t less th an  th a t  in berries from  check p lots. T he sam e d u st 
applied to  d ry  vines had  no effect on storage ro ts. In  berries from  p lo ts dusted  
once or twice w ith a  com bined insecticidal— fungicidal d u s t con ta in ing  sulfur, 
the loss due to  storage ro ts to  D ecem ber 1 was n o t only no t reduced b u t was 
noticeably g reater th an  in berries from  plots n o t dusted .
D E PA R T M E N T  OF D A IR Y  IN D U S T R Y
J. H. F ran d sen  in  C harge
E xp lan ation  for H igh  In it ia l  A g in g  T em p e ra tu re  P h e n o m e n o n  of  
G elatin  S o lu tio n s . (W . S. M ueller.) In  two previous stud ies i t  has been 
shown th a t  th e  in itial aging tem p era tu re  has a  g rea t influence on th e  basic 
viscosity and  gel stren g th  of a g e la tin -w a te r so lu tion  an d  also of ice cream  
mixes containing gelatin . W hen such solutions were d ivided a fte r p asteu riza ­
tion and one p a r t  p ro m p tly  cooled and  aged a t  40°F., while th e  o th er p a r t  was 
cooled to 68°F., held a t  th a t  tem p era tu re  for four hours and  th en  cooled and  
aged a t  40°F., th e  la tte r  h ad  a  considerably  firm er gel stru c tu re . Various in itial 
aging tem peratures, from  50° to  149°F. w ere tried . I t  w as found  th a t  
tem peratures above 99.8°F. did n o t increase th e  gel stren g th . T he m axim um  
increase in gel stren g th  was produced a t  68°F. and  w hen an  ice cream  m ix was 
held for four hours a t  th is  tem p era tu re  th e  efficiency of th e  gela tin  w as increased 
to such an  ex ten t th a t  th e  gela tin  co n ten t could be reduced  app ro x im ate ly  one 
fourth w ithou t an y  loss in q u a lity  of th e  finished p ro d u c t.
In  order to  find a possible exp lanation  for th is  in te resting  phenom enon, 
optical ro ta tio n  and  T y ndall stud ies w ere u n d e rtak en . Aging for 4 hours a t 
68°F. plus 20 hours a t  40° was com pared w ith  aging for 24 hours a t  40°. T he 
optical ro ta tio n  was th e  sam e for b o th  trea tm e n ts . O bservations w ith  a pho to ­
electric tyn d allm eter show ed a  sligh t increase in  lig h t-sca tterin g  ab ility  of th e  
solution when th e  h igh in itia l aging tem p era tu re  was used. T hese resu lts in ­
dicate th a t  th e  phenom enon associated w ith  h igh ag ing  tem p era tu re  is due to  
changes in  size or num ber of micellae and  n o t to  a rearran g em en t w ith in  th e  
gelatin molecule. O ther physical p roperties of th e  ge la tin  so lu tion  m u st be 
studied before definite conclusions can  be d raw n .
N u tritiv e  V a lu e  o f M ilks —  P la in  versu s C h o co la te  F lavored . (W. S.
Mueller and W. S. R itch ie, D e p a rtm en t of C h em istry .) T he consum ption  of 
chocolate m ilk has increased  du ring  th e  las t few years to  such an  e x ten t th a t  i t  
has now becom e an  im p o rta n t da iry  p ro d u c t. H ow ever, th e  n u tritiv e  value 
of cocoa is still a  d ebatab le  question  and  th e  question  of w hether cocoa should 
be included in  ch ild ren ’s d ietaries is fa r from  being se ttled . M ost of th e  reported  
experim ental w ork on th is  problem  is controversial.
The extensive use of cocoa has been criticized because i t  con ta ins th eo b ro ­
mine, and to  a lesser ex ten t caffeine. A no th er ob jection  ra ised  to  chocolate 
milk is its sugar con ten t, w hich is considerably  h igher th a n  th a t  of whole m ilk. 
I t  has been generally  conceded by o th e r investiga to rs th a t  th e  tan n ic  acid con­
ten t is too sm all to be of any significance; ye! th e  cacao red  con­
ten t is high, being from  2 to  5 percen t, and  it  resem bles tan n in  in  m an y  of its  
properties. I t  has been rep o rted  th a t  tan n in  will decrease th e  so lub ility  of 
milk solids and  th a t  th e  ad d itio n  of cocoa to  o th e r articles of food seems to.
36 M ASS. E X P E R IM E N T  ST A T IO N  B U L L E T IN  327
reduce th e  to ta l am o u n t of n itrogen  absorbed. In  view of these  reports th is 
p ro jec t w as organized w ith  th e  purpose of dem onstra ting  by  an im al feeding 
experim ents w hether th e  add ition  of cocoa to  m ilk is harm fu l, beneficial, or 
indifferent. C onsiderable progress has a lready  been m ade in  th is  s tudy .
M ineralized chocolate m ilk con tain ing  1 percen t cocoa h a d  no noticeable 
ha rm fu l effects on w hite ra ts  receiving th is d ie t for 17 weeks, while th e  addition 
of 4 percen t of cocoa to  th e  m ilk was harm ful.
S o m e  F actors A ffectin g  th e  P rop erties o f W hipped C ream . (W. S.
M ueller, M . J . M ack, and  H . G. L in d q u is t.) In  th is  investigation  th e  following 
p roperties of th e  unw hipped  an d  w hipped cream  were stud ied : Viscosity, 
m axim um  stiffness, w hipping tim e, overrun, am o u n t of drainage, and fa t  con­
te n t  of th e  drainage.
A m echanical w hipper of co n stan t speed was used for whipping th e  cream. 
R ela tive  stiffness of th e  w hipped cream  was determ ined by m easuring the  in­
p u t  of th e  w hipper m otor in w a tts  a t  in tervals of ten  or five seconds throughout 
th e  w hipping process. T he re la tive  w hippab ility  of th e  creams was determ ined 
b y  com paring th e  average w a tt  increase in stiffness per second of w hipping time.
T he following substances were added  in vary ing  am ounts up  to 0.6 percent 
to  cream  before p asteu riza tion : K raftogen, deh y d ra ted  sodium  caseinate, Dari- 
loid, gela tin , vegetable  gelatin , deh y d ra ted  egg album in, and dehydrated  egg 
yolk. O nly th ree  of these  substances —  D ariloid, gelatin , and  vegetable gela­
tin  —  increased th e  viscosity  of th e  cream  enough to  be of any  significance. 
D eh y d ra ted  egg a lbum en and  yolk, K raftogen , D ariloid, and gelatin  slightly 
decreased w hipping ab ility , while sodium  caseinate and vegetable gelatin 
sligh tly  increased th e  w hippab ility  of th e  cream s. All of the  substances de­
creased th e  overrun , except K raftogen  and  sodium  caseinate, which had no 
noticeable effect. T he serum  drainage from  w hipped cream  th a t  had  stood for 
24 hours was practica lly  elim inated  by  th e  use of 0.4 percent Dariloid, 0.3 
percen t gelatin , or 0.4 percen t vegetable gelatin , while th e  o ther substances 
h ad  no m arked  effect. All of th e  substances added  to  th e  cream  had  a tendency 
to  decrease th e  percentage of fa t  in th e  drainage, except th e  egg yolk, which 
h ad  no effect, an d  th e  egg a lbum in, w hich increased th e  loss of fa t in the  serum.
T he effect of am o u n t of sugar and  tim e of add ing  it  was studied. The addi­
tio n  of 10 percen t of sugar appeared  to  give sufficient sweetness to  th e  whipped 
cream . Before p asteu riza tion  and  im m ediately  before whipping are the  least 
desirable tim es for adding th e  sugar from  th e  stan d p o in t of whipping time, 
overrun, and  am o u n t of drainage. Sugar m ay  be added  any  tim e after the 
first m inu te  of w hipping w ith o u t an y  serious detrim en tal effects.
Increasing th e  percentage of serum  solids from  6.3 to  11 percent, a t 1 percent 
in tervals, b y  th e  use of skim  m ilk pow der an d  condensed skim  m ilk decreased 
th e  w h ippab ility  of th e  cream  and  had  a slight tendency  to  decrease overrun 
and drainage. T he v iscosity  of th e  cream  increased as th e  serum  solids content 
was raised.
T he effect of in itially  aging pasteurized  cream  for four hours a t  th e  following 
tem p era tu res  was s tud ied : 50°, 68°, 86°, and 104°F. As th e  initial aging 
tem p era tu re  was raised, th e  w hippab ility  of th e  cream  decreased and the  over­
ru n  was variab le . T he am o u t of dra inage increased only for th e  86° and 104° 
in itial aging tem p era tu res , an d  only th e  104° tem p era tu re  caused an  increase
in  viscosity . , ,
R econstruc ted  cream  m ade b y  pum ping  b u tte r  and skim  m ilk th rough  a hand 
hom ogenizer did no t com pare favorably  w ith o rd inary  cream  in whipping 
ab ility .
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The source of p ro te in  in  th e  feed, w hether vegetable  o r an im al, had  no effect 
on the  w hipping ab ility  of th e  cream .
A S tu d y  of th e  C h a n g es th a t  O ccur in  th e  S to ra g e  o f F rozen  S w ee t  
C ream . (H . G. L in d q u ist.)  S tudies were con tinued  on th e  freezing and  s to r­
ing of cream in an  a tte m p t to  find som e m ethod  w hich w ould p re v en t th e  cream  
from oiling off. No tre a tm e n t th u s  fa r stu d ied  has p rev en ted  th e  fa t  from  oiling 
off when the  cream  is th aw ed  o u t and  pasteurized . T he w ork will be con tinued .
V ita m in  C C o n te n t  o f O ran ge F lavored  D rin k s. (M . J. M ack, in  co­
operation w ith  C. R . Fellers, H o rticu ltu ra l M an u fac tu res .)  A re la tive ly  new 
developm ent is th e  sale of orange flavored d rinks by  m ilk dealers. D u rin g  th e  
past year th e  sale of these  d rinks by  da irym en  has developed in to  an  im p o rta n t 
side line. M any  da irym en  advertise  th em  as rich sources of v itam in  C. Since 
no published in fo rm atio n  on  th e  n u tritiv e  value  of these  so-called orange 
drinks is available, th e  p resen t s tu d y  was u n d e rtak en . B o th  an im al assay  and  
titram etric  d e te rm in a tio n  of ascorbic acid  b y  th e  T illm an s’ m ethod  were used. 
The iodine reduction  m ethod  w as also used as a contro l for com parative  p u r­
poses. Ten different p ro d u c ts  were exam ined, m ost of th em  several tim es. 
The an tiscorbu tic  p o tency  (pro tec tive  level fo r guinea p igs) v aried  from  6 to  
over 100 gram s, w ith  an  average of approx im ate ly  15 gram s. F resh  orange 
juice has a p ro tec tiv e  level of 1.5 gram s. T h a t  is, m ost of these  so-called orange 
drinks are poor sources of v itam in  C, and  th e  best one con ta ined  only one- 
fourth as m uch of th is  v itam in  as orange juice. T he obvious conclusion is th a t  
most of th e  orange d rinks should  no t be su b s titu te d  in th e  d ie t for fru its  as 
sources of v itam in  C.
A S tu d y  of th e  C o m p a ra tiv e  E ffic ien cy  o f E lec tr ica lly  O perated  
Tanks v e rsu s  Ice  in  th e  C oo lin g  o f M ilk . (J. H. F ran d sen .)  W ork  is in 
progress w ith th e  new  ty p es of tan k s  on th e  m ark e t th is year.
A S tu d y  of th e  P o ss ib ilit ie s  o f M ilk , C ream , and  P la s t ic  C ream  in  th e  
D evelop m en t of N ew  P ro d u cts  su c h  as C o m b in a tio n s  w ith  H on ey , 
Fruits, C h eese , an d  o th e r  F lavors o f V arious K in d s . (J. H . F ra n d se n .)  
Work under th is p ro jec t is being continued, special a tte n tio n  being given to  a 
study of th e  com binations of certa in  cheeses an d  o th er h igh ly  flavored p ro ducts 
with plastic cream.
T h e  Q u i n h y d r o n e  E lectrod e  in  th e  D airy  L ab oratory . (W . S. M uelle r.) 
This pro ject will be continued by  m aking a  s tu d y  of th e  glass e lectrode for 
determining th e  pH  value of da iry  w ashing solutions. T he purpose of th is 
study is to  find ou t w hether th ere  is a  re la tion  betw een th e  p H  value as d e te r­
mined by  th e  glass electrode m ethod  and  th e  sterilizing  p ro p e rty  of th e  solu tion .
D E PA R T M E N T  OF EC O N O M IC S  
A lexander E. C an ee  in  C harge
A S tu d y  of A d ju stm e n ts  in  F a rm in g  by T y p e -o f-F a r m in g  A reas, 
from  th e  S ta n d p o in t  o f A g r icu ltu ra l A d ju s tm e n t  a n d  P la n n in g , In ­
cluding Soil C o n s e rv a tio n . (D av id  R ozm an in cooperation  w ith  th e  D e­
partm ent of A gricultural Econom ics an d  F a rm  M an ag em en t.)  T h is p ro jec t 
was in itiated  las t spring  a t  th e  req u est of th e  B ureau  of A gricu ltu ral Econom ics 
and the  A gricultural A d ju stm en t A d m in istra tion  of th e  U n ited  S ta te s  D e p a rt­
ment of A griculture and  was carried  o u t in cooperation w ith  fa rm  m anagem en t
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specialists of th e  d ep artm en t.
T he m ain  objectives of th e  p ro jec t were:
(1) To d ifferentia te  th e  agricu ltu re  of th e  S ta te  in to  type-of-farm ing areas 
hav ing  sim ilar conditions of soils, crop and  livestock system s and  farm  practices.
(2) T o assem ble, coordinate an d  in te rp re t existing d a ta  and judgm ent of 
agricu ltu ra l specialists, in order to  determ ine th e  n a tu re  and  ex ten t of desirable 
ad ju s tm en ts  in farm ing in  th e  different type-of-farm ing areas w ith in  th e  S ta te  
from  th e  s tan d p o in t of good farm  m anagem ent practice and conservation of 
agricu ltu ra l resources.
(3) To determ ine th e  p robable change in term s of acreage and  volume of 
crop an d  livestock production , if th e  ad ju s tm en ts  ind icated  as desirable were 
carried  ou t, and  to  determ ine  th e ir  p robab le  effect on farm  income.
In  o rder to  p resen t recom m endations to  th e  A gricultural A djustm ent Ad­
m in istra tion  in conform ity  w ith  these objectives th e  following work was carried 
ou t:
(1 ) L ocating  and  m apping  o u t different ty p es of farm s in cooperation with 
coun ty  agricu ltu ra l agen ts and  agricu ltu ra l specialists.
(2) L an d  classification of th e  S ta te  on th e  basis of th e  U nited  States Soil 
S urvey  an d  in form ation  ob tained  from  coun ty  agents, agronom ists, and agri­
cu ltu ra l specialists.
(3 ) Analysis by  type-of-farm ing areas of farm  m anagem ent records available 
a t  th e  College and  those collected in field w ork during  th e  sum m er.
(4) H istorical ch arts and  graphs ind icating  by  counties for a period of 50 
years th e  tren d  in  p roduction  of various crops, num ber of livestock, and land 
u tiliza tion .
As a  resu lt of th e  exam ination  of all th e  assem bled m ateria l and consulta­
tio n  w ith  college specialists in  various lines of ag ricu ltu ra l production, recom­
m endations were p resen ted  las t fall to  th e  A gricultural A d justm en t Adminis­
tra tio n  as to  desirable and  an tic ipa ted  changes in th e  S ta te  in the  volume of 
crop and  livestock production  an d  lan d  u tiliza tion  b y  type-of-farm ing areas, 
in th e  nex t five years.
Since in M assachusetts there  is no soil erosion or soil fe rtility  problem of 
consequence, recom m endations m ade for various ad ju s tm en ts  were based pri­
m arily  upon  a consideration  of sound farm  m anagem ent practices.
W ith  regard  to  tw o m ajo r agricu ltu ra l industries in M assachusetts, dairying 
and  p o u ltry  raising, i t  was an tic ip a ted  th a t  there  w ould be a m oderate increase 
bo th  in th e  num ber of livestock and  in th e  volum e of production in the  5-year 
period ending in 1940.
W hile th is  p ro jec t is now com pleted as fa r as th e  agreem ent w ith the  United 
S ta tes D ep artm en t of A griculture is concerned, some work on it  is still being 
carried ou t in com pleting and  refining th e  m ateria l th a t  was collected in the 
process of investigation .
D e c e n t r a l iz a t io n  of I n d u s t r y  a n d  P a r t - T im e  F a rm in g  in  M assa­
c h u s e t t s .  (D avid  R o zm an .) T he p rim ary  objective of th is project was to 
determ ine th e  ex ten t to  w hich th e  location  of industria l p lan ts in smaller com­
m unities in M assachuse tts  h as been p roductive  of a  combined use of labor in 
in d u stry  and  agricu ltu re . A ccordingly a general survey  of all industries was 
m ade in tow ns and cities of less th a n  10,000 population . In  two towns, Char - 
to n  an d  W inchendon, a  s tu d y  was m ade of com parative  standards of living 
of w orkers in p a rt-tim e  farm ing and  those outside of it. The field work has 
now been ex tended  in to  several o th er tow ns to  ob ta in  inform ation on the eco­
nom ic and  social aspects involved in th e  decentra lization  of industry .
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D E PA R T M E N T  OF ENT O M O L O G Y  
A. I. B o u rn e  in  C harge
In v es t ig a tio n  o f M a ter ia ls  w h ic h  P ro m ise  V a lu e  in  In se c t  C o n tro l.
(A. I . B ourne, and  W . D . W hitcom b, W alth am .)
Oil Sprays for Dormant A pplica tions. T he w in ter of 1934-35 w as m ark ed  by  
very low tem pera tu res . T he am o u n t of dam age caused was n o t so extensive 
as in th e  previous y ear since th e  ex trem e periods were of co m paratively  sh o rt 
duration . In  m any  o rchards trees on th e  w ay to  recovery  from  th e  w in ter 
in ju ry  of th e  p revious y ear were again  severely checked; and  a few growers, 
fearing th a t  th e  use of oils w ould ag g rav a te  th is  condition , o m itted  th em  from  
their sp ray  program . No cases of oil in ju ry  were reported , how ever, w here oil 
sprays had  been properly  applied  in  th e  spring , a lthough  ra th e r  serious dam age 
was caused in  a t  least one orchard  following an  app lication  of oil sp ray  in la te  
fall.
Red m ite in festa tion  in th e  college o rchard  was approx im ate ly  norm al, b u t 
uneven. In  th e  tes t blocks th e  overw intering  eggs were m o dera te ly  a b u n d an t 
so th a t  differences in  effectiveness of th e  various sprays were p ronounced.
The leading b ran d s of s ta n d a rd  com m ercial oil sp rays again  show ed a very  
high degree of control, and  th e  nu m b er of young m ites appearing  on sprayed  
trees was insignificant.
Two new p ro d u c ts  were tes ted . D endrine, a p ro d u c t of th e  C arbolineum  
Wood Preserving C om pany , is a light-bodied , read ily  pourab le  m ate ria l th a t  
mixed readily  w ith  w ater, allowed excellent coverage, and  was a good ind icator. 
Rawleigh’s D ip and  D isin fectan t, a  cresol-oil com bination  w hich also m ixed 
readily w ith w ater, possessed excellent spread ing  qualities. T hese were used in 
delayed d o rm an t app lication  a t  tem p era tu res  rang ing  from  45° to  48°F. and 
caused no trace  of in ju ry . R esu lts  were as follows:
N u m b e r of P ercen tag e  of A verage 
M ites per 100 C luste rs  F ree N u m b er of P ercen tage
T re a tm e n ts  L eaf C lu ste rs  from  M ites M ite s  p e r  L eaf of C ontro l
D endrine............................  1,248 72 1 .8  79 .2
Rawleigh’s D ip ...............  2,732 60 4 5 4 .5
Check (u n sp ray ed ).......  6,000 10 10
Three ta r  w ashes and  th ree  com m ercial ta r  oil and  m ineral oil com binations 
were applied as d o rm an t sp rays in  a  block of young  apples. N one of these 
sprays caused an y  in ju ry  nor was any  delay  no ted  in  b u d  developm ent. These 
results coincided w ith  our experience w ith  sim ilar sp rays in  1934 and , inasm uch 
as they  followed tw o w in ters m arked  b y  periods of ex trem ely  low tem p era tu res , 
indicate th a t  oil sp rays of th is ty p e  can be used w ith  sa fe ty  in  M assachuse tts  
orchards. T his was confirm ed b y  th e  experience of com m erical grow ers who 
applied such oil sp rays. N o o p p o rtu n ity  was given to  m easure th e ir effec­
tiveness against p lan t lice eggs because of th e  re la tive  sca rc ity  of eggs in th e  
college orchard  and  th e  h eav y  w in ter m o rta lity  of th e  few eggs th a t  were 
present.
Spray M aterials fo r  the Control o f Gladiolus T hrips. A s tu d y  of th e  con­
trol of gladiolus th rip s  in th e  sum m er of 1935 w as along tw o p rincipal lines.
1. C om parison of sp ray  m ateria ls . Several stom ach  poisons including lead  
arsenate, calcium  arsen a te , m anganese a rsenate , b arium  fluosilicate, sodium  
alum inum  fluoride, and  a  m ix tu re  of calcium  a rsen a te  and  arsen ite  were tested . 
These m ateria ls w ere used in com bination  w ith  m olasses alone and  w ith  
molasses and various w e ttin g  agen ts. T he te s ts  included th e  q u a lity  of th e
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suspension, w etting  and spreading power, in ju ry  to  p lan t, and  w eight of eorms 
produced. W hile th e  results canno t be accepted w ithou t reservation , due to 
th e  fact th a t  th e  m ateria ls were applied to  assorted  varie ties, th e y  indicate 
th a t  all of these trea tm e n ts  reduced th e  average w eight pe r corm as compared 
w ith  th e  unsp ray ed  checks. Inasm uch  as th e  in festa tion  of th rip s  in these plots 
was light, th e  facto r of th rip s  in ju ry  can be dism issed in th is comparison.
Ol th e  various co n tac t poisons th a t  were used, including B lack Leaf 40, 
p y re th ru m , derris (two b ra n d s) and  a lipha tic  th iocyanates (Lethane 420), 
derris and  L eth an e  seem ed to  be superior to  th e  o thers and  were approxim ately 
equal in killing value.
2. V arietal differences in  suscep tib ility  to  th rip s  a tta c k . Several authors 
have no ted  m ore or less difference in th rip s  in ju ry  to  different varieties of 
gladiolus. One th eo ry  holds th a t  th e  color of th e  p lan t m asks th e  in jury ; an­
o ther, th a t  some difference in  th e  p la n t itself favors th e  developm ent of a large 
num ber of th rip s .
O bservations were m ade on a  large num ber of varieties. D am age to leaves, 
buds and  flowers w as noted . T he popu lation  w as no ted  b y ,co u n tin g  the 
num ber of th rip s  in  th e  buds. T he heav iest dam age occurred to a purple 
v a rie ty  an d  th e  ligh test to  a  w hite. D a ta  w ould indicate, however, th a t  the 
color has little  to  do w ith  th e  abundance of th rip s . One p ink  v a rie ty  was noted 
to  have  an  average popu lation  of 8.5 th rip s  pe r bud, w hereas ano ther similar 
p ink  h ad  an  average of 55.3 th rip s  per bud.
F u rth e r  evidence w as secured during  th e  sum m er th a t  in M assachusetts the 
gladiolus th rip s  overw inters only on corms. G ladiolus fields im m ediately ad­
jacen t to  areas w here gladiolus h ad  been grow n th e  previous year and seriously 
dam aged by  th rips , show ed no serious in festa tion  a t  th e  tim e th e  fields were 
v isited  in  m id-A ugust. T hese fields show ed only a  v e ry  ligh t and  scattering 
in festa tion  and  no com m ercial dam age. In  all cases th e  corms had  been treated 
du ring  th e  w in ter of 1934-35.
Substitutes for L im e-su lfur in  Sum m er Sprays for Orchards. These tests were 
continued in cooperation w ith  th e  D ep artm en t of Pom ology. T he studies were 
chiefly confined to  a com bination  of 300-m esh su lfur and  w etting  agent; a 
com bination  of d ry  lim e-sulfur and flo tation , each used a t  half strength; 
various stren g th s of d ry  lim e-sulfur; and  Kolofog w ith  a  colloidal spreader and 
lim e to  p rev en t th e  b lo tching of fru it and  to  overcom e th e  extrem e persistence 
characteris tic  of th a t  m ateria l. T hese were used in  th e  calyx and four cover 
sprays following. L ead arsenate  w as used in  all tes ts : 4 lbs. per 100 gals, in 
th e  calyx, 1st and 2d cover sprays; 3 lbs. pe r 100 gals, in th e  3d cover spray; 
and  2 lbs. pe r 100 gals, in th e  4 th  cover.
No in ju ry  to  foliage nor russeting  of fru it w as no ted  following any combina­
tion  of w ettab le  su lfur or of 300-m esh su lfur and w etting  agent. D ry  lime- 
su lfur a t  th e  h igher stren g th s caused sligh t b u rn  to  foliage of Baldwin, Green­
ing, an d  K ing and  a fa in t trace  on M cIn tosh  leaves. M cIntosh  fru it also 
show ed a  slight am o u n t of russeting . No record was m ade of th e  Baldwin 
crop since i t  was too lig h t an d  uneven. T he degree of control from  th e  use of 
these  sp rays was m easured  on  M cIn tosh . R esults are as follows:
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P ercen tage  of F ru it  Show ing
Percentage Injury from —
Dosagie per of Clean — —
Treatment 100 giils. Fruit Curculio ( /odling Seal
Moth
A resket............................... .......  6J£ OZ. \
300-mesh s u l f u r ............. ........12 lbs. / 6S .4 3 .2 1 .0 22
D ry lim e-sulfur............... ........  4 lbs. \
F lo tation  su lfu r.............. 2 1 •> lbs. / 8 4 .5 6 .8 3 .4 1 .5
D ry lim e-sulfur............... ........  6M  lbs. 8 8 .7 1 .0 0 .9 5
D ry lim e-sulfur............... ........  8 lbs. 9 2 .8 1 .9 T 0 .5
Kolofog............................... ....... 6 lbs. )
F lu x it .................................. .......  1 lb. ) 3 8 .4 9 .1 3 .6 57
*Lime.................................. ........  6 lbs. )
Sulcoloid............................ ........  5 lbs. \
fLim e.................................. ........  5 lbs. / 90 .9 1 .5 1 .9 2 .2
Check (u n sp ray ed )........ .6 3 7 .7 15 .2 9 5 .8
♦Added in 3d and  4 th  C over Sprays.
tA dded in Calyx and  1st C over Sprays.
Scab proved to  be difficult to  contro l in 1935 so th a t  all tre a tm e n ts  were 
subjected to g rea t difficulties and  few, if any , gave as good resu lts  as in  m ore 
normal seasons. A ccurate  tim ing  of th e  sp rays in connection w ith  scab devel­
opment was essential. T h is developm ent varied  in different blocks and  caused 
greater v a ria tion  in contro l from  th e  sam e m ate ria l in different blocks th a n  
between different m ateria ls in th e  sam e block. In  th e  te s ts  rep o rted  above, 
considerable scab was p resen t on trees sprayed  w ith  th e  K o lo fo g -F lu x it-lim e  
mixture, ye t in ano th er block of th e  college orchard  th is  sam e com bination  of 
the same dosage held scab to  0.6 percen t in ju ry  and  show ed 91.7 p e rcen t clean 
fruit.
Control o f W hite A p p le  L e a f hopper with N ew  P y  rethrum and P yre th ru m -  
Nicotine Sprays  T h is D e p a rtm en t coopera ted  w ith  th e  C rop P ro tec tio n  
Institu te  in tes ts  w ith  tw o of th e ir  new ly developed p y re th ru m  p ro d u c ts  for 
the control of th e  second brood of w hite  app le  leafhopper in  several com ­
mercial orchards. T he p ro d u c ts , designated  D X 75 (p y re th ru m ) a n d  D X 57 
(py rethrum -nico tine), w ere app lied  a t  a d ilu tion  of 1 p in t —  100 gallons of 
water. One application  of these  m ateria ls in  one com m ercial o rch ard  reduced 
the average in festa tion  from  12 hoppers pe r leaf to  0.7 on B aldw in, a  95-97 
percent reduction . In  a  second orchard  th e  h opper in fes ta tio n  on  M cIn to sh  
was reduced from  4.3 pe r leaf to  0.12, app ro x im ate ly  97 p e rcen t contro l. T he 
results in all th e  o rchards w ere un iform ly  sa tis fac to ry . Grow ers found  none 
of the objectionable fea tu res  of h eav y  nicotine app lications in  using  these 
materials. T h ey  were app lied  in several te s ts  on cloudy days an d  a t  low 
tem peratures, in som e cases du ring  a  lig h t ra in  — conditions in w hich nicotine 
sprays would be o u t of th e  question , y e t th e  effectiveness of these  D X  sprays 
was not m ate ria lly  lessened. T h ey  show  excellent prom ise.
Control o f Striped Cucumber Beetle w ith Derris and P yrethrum  D usts. Sum m er 
squash and  can ta loupe  a t  th e  W alth am  F ield  S ta tio n  were dusted  to  p rev en t 
injury by  th e  s trip ed  cucum ber beetle. T he d u sts included tw o com m ercial 
derris m ixtures con ta in ing  .55 p e rcen t ro tenone, hom em ade m ix tu res of derris 
and clay contain ing  .6 p e rcen t ro tenone w ith  and  w ith o u t 40 percen t su lfur, 
a 30-70 p y re th ru m -c la y  m ix ture , an d  a 10-20-70  calcium  arsen a te-m o n o h y -
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d ra ted  copper su lfa te -lim e dust. All of these dusts gave sa tisfac to ry  protection  
to  th e  p lan ts  w ith o u t causing any  a p p aren t in ju ry  from  th e ir  application . I t  
w as necessary to ap p ly  th e  dusts five tim es beginning when th e  beetles first 
appeared  in m oderate  num bers.
As a resu lt of two seasons’ experim ents, i t  is ap p aren t th a t  during the  first 
m on th  of th e  growing season d u st applications are necessary (1) w henever the 
beetles becom e a b u n d an t, (2) w hen tw o inches or m ore of unpro tected  new 
grow th hav e  been m ade, and  (3) a fte r each heavy  ra in  especially when followed 
b y  w arm  clear w eather. Such conditions are so dependent on th e  w eather 
th a t  it is p ractica lly  im possible to determ ine in advance th e  num ber and time 
of th e  app lications necessary for sa tisfac to ry  control, b u t i t  seems probable 
th a t  a t  least five app lications will be required.
Control o f the Squash V in e  Borer. In  1935, a t  th e  W altham  Field S tation, 
th e  average in festa tion  of u n trea ted  H u b b a rd  squash  vines was found to  be 6.5 
borers per p lan t.
F o u r sp rays of 1 p e rcen t sum m er oil em ulsion and  40 percen t nicotine sulfate 
1-500 applied a t  w eekly in te rvals beginning Ju ly  1 reduced th is infestation to
0.84 borers per p lan t as com pared to  an  average of 1.44 borers in vines sprayed 
w ith  th e  s ta n d a rd  tre a tm e n t of 40 percen t n icotine su lfa te  1-250. A commercial 
sp ray  of th io cy an ate  d ilu ted  1-400 was com paratively  ineffective.
T he ou tstan d in g  resu lt of th is experim ent, however, is th e  good control 
ob tained  from  four applications of derris—clay d u st containing .6 percent 
ro tenone. D ue to  th e  difficulty in  operating  a sp ray  m achine in  squash fields, 
d u st applications are m ore practica l in m an y  p lan tings. Furtherm ore, derris- 
clay d u st is an  effective tre a tm e n t for th e  contol of th e  striped  cucum ber beetle 
earlier in  th e  season and  th e  continued use of th e  sam e m ateria l for borer control 
h as m an y  practica l advantages.
Control o f Cabbage Maggot with M ercury Compounds. In  th e  experimental 
p lan ting , 100 percen t of th e  u n trea te d  cabbage p lan ts  were infested by  cabbage 
m aggots and  81.33 percen t were e ither killed or so bad ly  in jured  th a t  they  were 
w orthless. In  ad jacen t rows corrosive sub lim ate  solution (1 ounce in 10 gallons 
of w a te r)  applied when th e  m aggot eggs were first found  and repeated  one week 
la te r  gave 100 percen t p ro tec tion  from  m oderate  or severe in ju ry  and produced 
86 percen t large or m edium -sized heads. One trea tm e n t w ith th is material 
applied  one week a fte r eggs were found gave 94 percen t p ro tection  and was 
sligh tly  m ore effective th a n  a single trea tm e n t m ade as soon as the eggs were 
found.
Tw o applications of a  4 percen t calom el-gypsum  d u st m ade early in the 
period  of m aggot a c tiv ity  gave ab o u t 75 percen t p ro tection , b u t one treatm ent 
or tw o la te  trea tm e n ts  were ineffective.
A new m ethod  of trea tin g  cabbage seedlings gave prom ising results when 
tried  for th e  first tim e. T his consists of shak ing  or rolling th e  p lan ts as they 
are tak en  from  th e  seedbed in  a  calom el-gypsum  d u st un til th e  roots and stems 
are thorough ly  coated. D u sts  contain ing  50 percen t and  20 percent calomel 
applied  in  th is  w ay  gave 79 p e rcen t and  73 percen t p ro tec tion  respectively, and 
th e  p lan ts  m ade good grow th; b u t  d u sts contain ing  4 percent and 8 percent 
calomel were m uch less effective. Since no d u st is w asted  and la te r treatm ents 
are no t necessary, th is  m ethod  seems to  have  several practical advantages.
Control o f Codling M oth w ith Nicotine Sprays. Two blocks of M clntos 
apples a t  L ittle to n , M assachusetts , w hich were heavily  infested by the  codling 
m o th  in 1934 were sp ray ed : one w ith  a comm ercial p repara tion  of soluble an 
insoluble nicotine, and th e  o th er w ith  40 percen t nicotine sulfate plus a sultur
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soap and  b en ton ite  su lfur. One app lication  of these  m ateria ls in  ad d itio n  to  
the  regu lar schedule w as m ade Ju ly  1 by  th e  owner.
In  th e  block sp rayed  w ith  th e  soluble a n d  insoluble nicotine com pound, th e  
exam ination of 15,283 apples show ed 6.31 percen t s tu n g  an d  2.64 p e rcen t 
worm y; and  in th e  block sp rayed  w ith  th e  nicotine su lfa te -su lfu r soap com bina­
tion 2.58 percen t and  1.44 percen t of th e  5,265 apples were s tu n g  an d  w orm y 
respectively. H ow ever, only 0.40 percen t and  0.33 p e rcen t of th e  h a rv ested  
apples were w orm y, and  th is  is considered excellent control. M ost of th e  
worms were in th e  d ropped fru it, th ere  being 11.22 p e rcen t m ore s tu n g  and  
worm y windfall apples in  th e  block sp ray ed  w ith  th e  nicotine su lfa te -su lfu r 
soap com bination th a n  in th e  block sp ray ed  w ith  th e  n ico tine  com pound. Al­
though these figures favor th e  la t te r  trea tm e n t, th e  differences are  n o t suffi­
ciently conclusive to  offset o th er factors such as fewer apples, m ore open trees 
perm itting  b e tte r  coverage, and  th e  add ition  of b en ton ite  su lfu r to  th e  nicotine 
sulfate spray .
C ontrol o f O n ion  T h r ip s . (A. L. B o urne .) C onditions during  la te  spring  
and early  sum m er were unfavorab le  for onion th rip s . T he insects were la te  in  
appearing and th e ir  developm ent w as slow. A t th e  peak  of th e ir  seasonal 
abundance th e ir num bers were insignificant w hile th e  cool w eather an d  freq u en t 
rains s tim u la ted  th e  onion p lan ts  to  m ake rap id  grow th , so th a t  little  o r no 
in jury  resulted . U n fo rtu n ate ly  for th e  crop, these  w eath e r conditions favored  
the developm ent of b last, w hich first appeared  ab o u t th e  th ird  w eek of Ju ly  
and developed rap id ly , so th a t  by  early  A ugust i t  w as p resen t very  generally  
throughout th e  Valley, and  in m ost of th e  fields th e  p lan ts  were dy ing dow n 
rapidly.
The m ost prom ising of th e  resis tan t varie ties of onions in  th e  te s ts  of 1934 
were selected for fu rth e r s tu d y , and again  consisten tly  show ed few er th rip s  
per p lan t th an  did th e  D anvers Yellow Globe, th e  s ta n d a rd  v a rie ty  grow n in 
the Valley, a lthough  th e  differences were n o t so m arked  as in th e  previous y ear 
because of th e  com parative  sca rc ity  of th rip s . T he average nu m b er of th rip s  
per p lan t is recorded in th e  following tab le .
A verage N u m b er of T hrips 
pe r P la n t
D a te  -------------------------------------------------
D anvers W inegar H arris U tah
June 24....................... ..................... 0 .2 0 .2 0 .6 0 .2
Ju ly  1....................... ..................... 0 .8 0 .7 0 .6 1
9 ..................... ..................... 5 .1 2 1 .9 2 .5
15....................... .....................13 .6 6 8 6
22....................... .....................15.4* 4 .5 6 5 .6
30....................... .....................2 0 .8 t 5 6 .8 4 .9
A ugust 5................ ..................... 5 .5 7 .2 6 .6 10.4
12.................. ...................  5.3 14 .4 9 .2 17 .8
1 9 ................. + 2 9 .6 +........+ 3 0 .7
*Blast began to  appear.
fP lan ts  dying  rapidly.
^P lants down.
I t  should be no ted  th a t  th e  th ree  re s is tan t varie ties show ed a very  ligh t in­
festation th ro u g h o u t th e  season. T he rap id  rise in th rip s  p opu lation  on these 
varieties occurred a fte r b las t h ad  killed th e  p lan ts  of th e  D anvers v a rie ty  and  
the th rips h ad  m igra ted  in to  these plo ts. T he W inegar p lo ts located  nearest 
the D anvers received th e  g reater p a r t  of th is  m igration.
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T he fungous disease found to  be a ttack in g  th rip s  in  previous seasons was 
p resen t b u t  no t a t  all ab u n d an t. T he re la tive  scarcity  of th rip s  and  th e  pre­
m atu re  d ea th  of th e  p lan ts  early  in A ugust due to  b las t gave little  opportun ity  
for its  developm ent.
T h e Spray R esid u e  P ro b lem . (A. I. B o urne .) T he lim it of tolerance on 
lead  w as again reduced for th e  shipping season of 1935. W ith  th e  assurance 
th a t  annual reductions will be m ade u n til th e  recognized m inim um  tolerance of 
.014 grains pe r pound  for lead residue is reached, th e  problem  is annually  be­
coming m ore acu te.
R ead ju stm en ts  were m ade in th e  sp ray  schedule recom m ended for M assa­
ch u se tts  orchards. E m phasis was laid on lessening th e  dosage of lead arsenate 
in  th e  la te  sum m er sprays, pa rticu la rly  on early  and m id-season varieties. 
Grow ers were urged  to su b s titu te  a d u st schedule for th e  la te  cover sprays where 
possible. C u rta ilm en t of funds p reven ted  th e  cooperation by  th e  S ta te  office 
of th e  Federal Food and D rug  A dm inistra tion  in th e  analysis of fru it for lead 
an d  arsenic residue. N ecessary  read ju stm en ts due to  tran sfer of th is work to 
th e  s ta tio n  chem ists have  delayed th e  w ork of analysis so th a t  th e  figures are 
n o t y e t available.
E xperim ents w ith  possible su b s titu te s  for th e  s ta n d a rd  lead arsenate were 
centered  chiefly upon  a calcium  arsenate  and  a specially  p repared  lead arsenate. 
Calcium  arsenate  au tom atica lly  elim inates th e  lead  residue problem  which 
offers th e  m ajo r difficulty. P rac tica lly  all b rands of calcium  arsenate, however, 
have  been found  to  seriously in ju re  apple foliage and  are a p t to  russet fruit. 
T he p a rticu la r b ran d  used in our tests , a  p ro d u c t of th e  N iagara  Sprayer and 
C hem ical C om pany  u n d er th e  trad e  nam e C alrite, has  for tw o successive seasons 
been used in  a com plete schedule on M cIn to sh  and  B aldw in w ithout causing 
e ith e r foliage in ju ry  or russeting  of fru it. In  th e  tes ts  of 1934 th is did no t prove 
as effective against curculio and  codling m o th  as did lead arsenate. In  1935 
th is  m ate ria l was given increased adhesiveness b y  th e  addition  of a colloidal 
sp read er and  proved  m uch m ore effective, as show n in th e  following table.
M ate ria l
C alrite  and  F luxit. 
L ead a rsen a te ........
P ercen tag e  of F ru it  Showing In ju ry  from-
P ercen tag e  of 
clean f ru it C urculio C odling M oth Scab
8 9 .7 Trace 1 .4 4 .5
91 .7 1 .5 1 .5 .6
B o th  arsenicals were used in com bination  w ith  th e  sam e fungicide. The 
am o u n t of in ju ry  from  scab w as und o u b ted ly  due to  th e  m aterials used to 
increase th e  adhesiveness of th e  calcium  arsenate. I t  is significant, however, 
th a t  b o th  th e  m ajo r insect pests were sa tisfac to rily  controlled.
A specially p repared  ty p e  of lead  arsenate  w hich is being developed by the 
C rop P ro tection  In s ti tu te  w as com pared w ith s tan d ard  lead arsenate. One 
of th e  college blocks w as div ided so th a t  one-half w as sprayed w ith each m aterial 
an d  resu lts  were checked a t  h a rv es t on th ree  varie ties: B en D avis, a variety 
w hich russets easily; R hode Island  G reening; and M cIn tosh . The results are 
as follows:
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P ercen t-  P ercen tage  of F ru it  Show ing 
age of In ju ry  from  —
V ariety M ate ria l Clean
F ru it C urculio C odling
M oth
Scab
M cIn tosh .......... ..Special lead arsenate 91 1 .7 1 .8 T race
S tan d ard  lead  arsenate 8 4 .3 1 .4 1 .4 10.6
Ben D av is......... ..Special lead arsenate 90 5 .5 2 .1
S tan d ard  lead  arsenate 8 0 .0 13 .6 3 .2
R . I. Greening. ..Special lead  a rsen a te 9 3 .5 0 .7 3 .5
S tan d ard  lead  arsen a te 9 3 .2 2 .9 1 T race
Considerable russeting  was no ted  in B en D av is fru it sp rayed  w ith  th e  s ta n ­
dard lead arsenate. T he o b jec t of such im provem ent in lead a rsen a te  w ould be 
a greater control of codling m o th  in th e  early  sprays, giving th e  m ain  em phasis 
in the la te  applications upon  apple m aggot, w hich has been show n to  be con­
trollable by  a  w eaker dosage of th e  arsenical or b y  d u st applications.
A pple  M a g g o t C o n tro l. (A. I . B o u rn e .) T he a d u lt flies were on th e  whole 
less ab u n d an t th a n  norm al an d  ap p eared  7 to  10 days la te r  th a n  usual. In  
most orchards th e  pest was m uch less p rev a len t th a n  in  fo rm er seasons except 
where trea te d  orchards were in  close p rox im ity  to  neglected trees. In  th e  areas 
under observation , th e  benefit from  th e  rem oval of neglected  trees in 1933 was 
becoming obvious, an d  contro l of th e  p est was m uch  less difficult. T he w hole­
sale rem oval of neglected trees c rea ted  a  serious problem  for th e  y ea r following 
their destruction . F ru it  from  such trees h ad  been  in  m ost eases b ad ly  ridd led  
by m aggot th e  p revious sum m er an d  th is led to  th e  appearance  of th o u san d s of 
flies which m ig ra ted  to  th e  n earest trees, u sua lly  com m ercial orchards. I t  was 
particularly  essential, therefore, th a t  a  th o ro u g h  contro l p rogram  be followed 
to give pro tec tion  against th is  h eav y  in festa tion , and  i t  was no ted  th a t  w here a 
complete sp ray  program  w as followed in 1934 th e  problem  of contro l w as m uch 
simpler in 1935. In  general, except w here o rchards were in ad eq u ate ly  sprayed  
in 1934 or w here th e  problem  was com plicated  b y  neglected trees still rem aining 
adjacent to orchards, th e  recom m ended sp ray  program  gave sa tis fac to ry  control.
Additional d a ta  on th e  influence of soil conditions an d  of exposure upon  th e  
appearance of flies were secured b y  Professor W hitcom b a t  W altham . These 
are as follows:
Date o f Emergence o f A p p le  M aggot Flies, W altham
In  Sun In  Shade
1st fly.....
C u ltiv a ted  
Ju n e  26
Sod C u ltiv a ted  
L ight Soil
Ju ly  4 Ju ly  10
Sod
Ju ly  13
25% flies......... Ju ly  16 Ju ly  16 Ju ly  20 Ju ly  22
50% flies......... Ju ly  18 Ju ly  20 Ju ly  24 Ju ly  23
75% flies......... Ju ly  21 Ju ly  24 Ju ly  29 Ju ly  24
1st fly Ju ly  4
Heavy Soil
Ju ly  12 Ju ly  14 Ju ly  17
25% flies......... Ju ly  17 Ju ly  21 Ju ly  21 Ju ly  24
50% flies......... Ju ly  24 Ju ly  26 Ju ly  28
75% flies......... Ju ly  25 Ju ly  29 Ju ly  30 Aug. 3
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T he em ergence in 1935 was 17 percen t less th a n  in 1934. In  general, in these 
tests , flies em erged from  3 to  7 days la te r th a n  in 1934 under sim ilar conditions 
of soil and  exposure. T he differences appeared  to  be g reater in th e  beginning 
of fly emergence.
In tr o d u c tio n  of P ara sites  of O rien ta l F ru it M o th  in  P each  O rchards.
(A. I . B o u rn e .) T he w in ter of 1934-35, while no t so severe as th e  previous one, 
was m arked  by  several periods of low tem p era tu re  so th a t  in m ost sections of 
th e  S ta te  th e  fru it buds were killed. In  m any  orchards trees weakened by 
w in ter in ju ry  th e  p revious y ear were killed ou trig h t. T he oriental fru it m oth 
was g reatly  reduced in num bers and  as a  resu lt of th e  severe w inter and failure 
to  find fru it was n early  w iped ou t in m an y  orchards. In  view of th is scarcity, 
no new in troductions of Macrocentrus parasites were m ade although some 
growers in  th e  so u thern  p a r t  of th e  S ta te  purchased  and released egg parasites. 
M idseason collections of infested tw igs show ed some recovery of parasites, 
ind ica ting  th a t  Macrocentrus h ad  survived th e  severe w in ter and under more 
favorable  conditions could u ndoub ted ly  establish  itself successfully.
P o ta to  S p ray in g  E x p er im en ts . (A. I. B ourne.) In  general potato 
flea beetles an d  leafhoppers w ere of a p p aren tly  norm al abundance. Leaf- 
hoppers began to  be p rom inen t in early  Ju ly  an d  continued throughout 
A ugust, th e  hot, d ry  w eather of la te  sum m er favoring  th e ir development. 
P o ta to  aph ids were less a b u n d an t th a n  usual since w eather conditions during 
early  sum m er were unfavorable  for th e ir  rap id  increase. T he Colorado 
p o ta to  beetle  w as very  scarce and  its  dam age was negligible. Flea beetles and 
leafhoppers, however, caused m ore in ju ry  th a n  all o th er insects or diseases 
com bined and  poorly sprayed  fields suffered severely.
T hree  ro tenone com pounds, K u-ba-tox , C ubor and  D errisol; a barium  fluo- 
silicate com pound, D utox ; and  a  calcium  arsenate, C alrite, were used in field 
te s ts  th e  p a s t season. All were com bined w ith  a  5 -5 -50  B ordeaux mixture, 
and  14 applications were m ade a t  7-day in tervals from  June  13 to  Septem ber 11. 
All te s ts  were conducted  on th e  s tan d ard  v a rie ty , G reen M ountain .
T he p lan ts in th e  unsp rayed  check plots were bad ly  riddled  by  flea beetles 
and  brow ned by  leafhoppers and  were p ractically  all dead by  th e  last of July. 
T he p lan ts in th e  sprayed  p lots were th r if ty  and  green u n til killed by  frost on 
O ctober 9. T he unsp rayed  checks yielded 179 bushels per acre while the  average 
y ield in th e  sprayed  p lo ts was over 430 bushels per acre.
L ab o ra to ry  tes ts  of th e  effect of th e  various sp rays upon flea beetles gave 
th e  following results.
P ercen tag e  of F lea  B eetles dead after
M ate ria l
B ordeaux m ix ture  (5 -5 -5 0 ) ........................
*K u-ba-tox ...........................................................
*C ubor....................................................................
♦D errisol................................................................
♦C alrite...................................................................
*D utox ...................................................................
♦C om bined w ith  B ordeaux  5 -5 -5 0 .
T he ro tenone products were all very  effective and fully as rap id  in their action 
as C alrite. T he resu lts  given by  D u tox  were ra th e r unexpected since this 
m ateria l in d u st form  has given a sa tisfac to ry  control against flea beetles on 
tobacco.
40 hours 62 hours
4 80
33 100
38 1 0 0 .
78 95
30 75
28 55
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W eekly records of flea beetle dam age were m ade in each p lo t th ro u g h o u t th e  
season. These are sum m arized  in th e  following tab le .
M ateria l
B ordeaux m ixture (5 -5-50  ) .....
* K u-ba-tox..........................................
*Cubor..................................................
*Derrisol..............................................
‘ C alrite.................................................
'D u t ox.................................................
♦Com bined w ith  B ordeaux  5 -5 -5 0 .
N u m b er of P u n c tu re s  per !Leaf C lu ste r
M axim um M inim um
A verage for
season
444 35 143
461 43 151
229 24 110
207 56 101
204 7 82
317 58 135
The addition  of calcium  a rsen a te  (C alrite) to  B ordeaux m ix tu re  m ate ria lly  
reduced the  flea beetle  in ju ry , an d  th e  co n stan t coating  of poison on th e  
leaves gave g rea ter p ro tec tio n  th a n  did th e  co n tac t insecticides w here sp rays 
were applied a t  weekly in te rvals ; a lthough  as show n by  lab o ra to ry  te s ts  an d  
supported by  observations in  th e  field, th e  ro tenone  com binations were m ore 
effective in  th e ir im m edia te  kill of th e  beetles.
W eather conditions were n o t conducive to  h igh yields. H o t, d ry  w eather 
from late  Ju ly  to  Septem ber in terfered  w ith  th e  se t of tu b ers  so th a t  yields 
were m ateria lly  lower th a n  in 1934. T he crop th ro u g h o u t w estern  M assa­
chusetts was estim a ted  to  have  been reduced  by  ab o u t 100 bushels pe r acre, 
which was su b s tan tia lly  th e  reduction  in th e  experim ental p lo ts . T he yield
record in th e  various p lo ts is as follows:
Y ield
M ate ria l (B ushels
p e r  acre)
B ordeaux m ix tu re  (5 -5 -5 0 ) ..................................  474 .56
* K u-b a-to x ......................................................................  505 .48
*C ubor............................................................................... 416 .76
*C alrite .............................................................................. 404.21
‘ D erriso l...........................................................................  392 .56
‘D u to x ............................................................................... 381 .35
♦Com bined w ith  B ordeaux  5 -5 -5 0 .
A slight am o u n t of foliage b u rn  was no ted  in  th e  D u to x  an d  th e  C alrite  p lo ts. 
The high yield on th e  K u-ba-tox  an d  C ubor p lo ts w as believed to  be due to  
leafhopper contro l b y  these  m ateria ls . T h eir su p erio rity  in th a t  respect evi­
dently outw eighed th e  g reater effectiveness of th e  calcium  arsenate  ag a in st flea 
beetle. B oth  of these m ateria ls gave increased  yields over th e  B ordeaux p lo ts 
in 1934, and  th ey  ap p ear to  be valuab le  ad ju n c ts  to  B ordeaux m ix tu re  where 
flea beetle and  leafhopper are a  real problem , w ith  p o ta to  aph ids a  m enace in 
seasons favorable for th e ir  developm ent. I t  is d o u b tfu l w hether i t  w ould be 
necessary to  add  th e  m ateria ls to  every  app lication , so th e ir  use w ould no t 
m aterially increase th e  cost of th e  season’s spraying.
V a lue  of E le c tr ic  T ra p s  a g a in s t  O rc h a rd  I n s e c t  P e s ts .  (A. I .  B o u rn e .) 
Beginning April 11, 1935, Professor W . D . W hitcom b o p erated  tw o electrocu tor 
traps in a large rose house a t  T hos. R oland , Inc ., R evere, w here a  lig h t infes­
tation  of th e  rose leaf roller (Platynota stultana, W als ,) w as presen t. T hese 
traps were hung  from  ropes a t  ab o u t 10 feet from  th e  ground  and  were located  
about 50 feet on each side of a  cen ter w alk. T he trap s  were equ ipped  w ith  100- 
w att lam ps; one a  clear glass bu lb , and  th e  o th er a  blue glass bu lb  giving a
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w hite ligh t (daylight b lue .) T he bulbs were a lte rn a ted  a t  each exam ination 
so th a t  an y  difference in a ttrac tiv en ess of colors w ould no t be influenced by 
location . On th e  first n igh t th e  lights were lit from  dark  u n til m idnight, b u t 
th e rea fte r th ey  were l it  th ro u g h o u t th e  n ight. O bservations were m ade once 
each week.
In  th e  period betw een April 18 and  M ay  29 while th e  lights were in operation, 
801 m oths, o r 58 percen t of th e  to ta l, were collected in th e  tra p  w ith  th e  clear 
w hite  bulb ; while th e  tra p  contain ing  th e  day ligh t blue bulb a ttrac ted  576 
m oths, or 42 percen t of th e  to ta l collection.
In  add ition  to  th e  leaf roller m oths, a large num ber of Dascyllid beetles of 
th e  genus Plilodactyla were collected in the  trap s . These beetles were identified 
by  tw o different au th o ritie s  as P . serricollis Say and P. exotica C hp., b u t no 
evidence th a t  th ey  were seriously dam aging th e  roses was observed.
D uring  th e  sum m er of 1935 th e  o rchard  ligh t tra p  experim ent, begun in 1934 
in th e  B ay  R oad  orchard  in South  A m herst, was continued w ith th e  New Eng­
lan d  R u ra l E lectrifica tion  C om m ittee and  th e  W estern M assachusetts Counties’ 
E lectric  L igh t and  Pow er C om pany again cooperating w ith the  M assachusetts 
A gricultural E xperim en t S ta tion . T he w ork w as m ade possible th rough  support 
of personnel by  E R A  funds. E ig h t ligh t trap s  were used in th e  sam e location 
as las t year.
T he p rim ary  purpose, codling m oth  control, was again  pursued in order th a t 
com parison m igh t be m ade w ith  las t y ear s results. H ow ever, th e  develop­
m en t and  a c tiv ity  of o th er pests, as well as beneficial and harm less insects were 
followed since each insect caugh t was counted  and  classified. Beginning August 
1, new ligh ts of different colors were tested  and com pared.
T he efficiency of th e  w ater-pan  trap s  was increased in two w ays: (1) by 
placing a film of oil on th e  w ater in the  pans, and (2) by  raising the  bulbs ap­
prox im ately  5 inches h igher th an  last year so th a t  th e  lower p a rts  of the  trees 
were ligh ted  as well as th e  upper. In  1934 th e  w ater-pan  trap s  caught 20 per­
cent of th e  to ta l whereas in 1935 they  caught 37 percent, an  increase of 85 
percen t. T h is increase ap p aren tly  resulted  from  the  changes m entioned above.
In  order to  check th e  re la tive  efficiency of th e  four electrocutor traps the 
following m ethod  was used. F o r a  period of 10 days, .July 12 through July 22, 
th e  e lectrocu tor tra p s  caught th e  following num bers of insects: No. 1, 3576; 
N o. 2, 2,122; N o. 3, 3,350; No. 4, 3,822. Using th e  average catch  per trap, 
3,216.5, as a s ta n d a rd  (equalling 100), th e  indices for th e  four trap s are: No. 
1 ,1 1 1 ; N o. 2, 66; No. 3, 78; No. 4, 118. By th e  sam e m ethod, the  indices for 
th e  w a ter-p an  trap s  are No. 1, 132; No. 2, 72; No. 3, 78: No. 4, 117. From 
these  figures i t  is ev id en t th a t  th e  outside  trap s , i.e., th e  end traps, caught a 
fa r larger n u m b er th a n  those betw een, ind ica ting  th e  advisability , where the 
tra p s  are to  be used on a com m ercial basis, of placing them  in every other tree, 
a t  least.
U n til A ugust 1, th e  w ork for 1935 was sim ilar to th a t  of 1934 and the data 
secured will be used for checking an d  com paring w ith th e  d a ta  secured during
1934. D uring  A ugust, ligh ts of different in tensities and colors were used, but 
since these  colors are th e  com ponents of n a tu ra l w hite  light, their combined 
catches m ay  be used  as p a r t  of th e  y e a r’s catch  for com parison w ith th e  previous
y ear 's  to ta l .  _
A com parison of th e  num bers of some of th e  m ost im p o rtan t groups an 
species cau g h t in  th e  tw o years is given in the  following tab le :
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T otal insects cau g h t.................
In jurious insects........................
Eeneficial in se c ts ......................
Codling m o th ..............................
Apple te n t caterp illa r m oths. 
Forest te n t caterp illa r m oths
193 i 1935
42,857 89,702
1,037 3,042
1,489 826
321 83
584 1,355
52 280
Among th e  o th er p est insects w hich were found  in th e  trap s  du ring  1935 
but no t in  1934 were: th e  com m on sta lk  borer, th e  arm yw orm , th e  sa tin  m oth , 
and the  no rthern  corn root worm .
Records of th e  daily  catches w hen com pared w ith  th e  w eather conditions 
show th a t  while ra in  reduces th e  nu m b er of insects cau g h t during  th e  n ig h t of 
a storm , a  peak  occurs on th e  following n ig h t. F o r instance, th e  h eav y  ra in  of 
July 7 and 8 caused a com paratively  sm all catch  for th e  tw o n igh ts (1394 an d  
554), b u t on th e  following n igh t, Ju ly  9, a  m arked  peak  occurred  (3,984) and  
was the  largest n ig h t’s catch  for th e  season even th o u g h  th e  tem p era tu re  was 
only 72° a t  8:30 p . m.
T em perature is th e  m ost im p o rtan t single w eather fac to r in governing insect 
catch in light trap s . In  th e  m ajo rity  of cases a  peak  in tem p e ra tu re  was 
accompanied by a corresponding peak  in th e  num ber of insects caugh t. H ow ­
ever, when m aking such com parisons i t  m u st be rem em bered th a t  a  large 
num ber of insects w ith w idely vary in g  h ab its  an d  life histories a re  being con­
sidered and  all these insects p ro b ab ly  are n o t influenced in th e  sam e w ay  by  
weather conditions.
Beneficial insects com prised b u t  0.9 percen t of th e  to ta l nu m b er of insects 
caught as com pared w ith  3.7 percen t in 1934. Peaks of em ergence concurring 
with peaks of tem p era tu re  agree w ith  th e  th eo ry  advanced  in  las t y e a r’s w ork, 
th a t tem pera ture  has a  g reater effect upon  pa rasite  em ergence th a n  on L epi- 
dopterous insects.
In  determ ining th e  re la tive  efficiency of th e  various colors of th e  ligh ts used 
in the traps, allowance had  to  be m ade for th e  location  of th e  trap s , w hich was 
an im portan t facto r in governing th e  num bers of insects caugh t. T he trap s  
on the ends of th e  rows caught nearly  tw ice as m an y  insects as those  betw een 
them. Collections show th a t  th e  colors of h igh frequency  (blue and  g reen ) 
are superior to  those of low frequency  (am ber and  re d .) T he to ta l  collections 
show th a t  th e  blue ligh t a ttra c te d  th e  g rea tes t n u m b er of insects; th e  green, 
second; the  am ber, th ird ; an d  th e  red , th e  least. In  com parison w h ite  lig h t 
was shown to be less sa tis fac to ry  th a n  th e  colored, p a rticu la rly  those  of high 
frequency (b lue).
Of the insects caught, am ong th e  D ip te ra  th e  fam ilies T ipu lidae , C ulicidae, 
Bibionidae were m ost strong ly  a ttra c te d  to  blue ligh t. D rosophilidae  were 
very strongly a ttra c te d  to  am ber ligh t. A m ong th e  L ep id o p tera  b u t  little  
preference was show n. T he N octu id  m oths (adu lts of cu tw orm s) were 
attracted chiefly to  red  ligh t and  least to  b lue; while th e  P y ra lid a e  were 
strongly a ttrac ted  to  blue and  less to  am ber, green or red  ligh t. One species, 
the codling m oth , show ed a preference for high frequency colors, n o tab ly  blue.
The experim ental work of 1935 again  em phasized  th e  fac t th a t  lig h t tra p s  
furnish a very  accu rate  index of th e  em ergence ra tes  of insect species and  also 
of their relative num bers from  y ear to  year. I t  w as also a p p a re n t th a t  insect 
species show a  m arked  color preference and  th a t  for th e  m ost p a r t  th is  preference 
is for the  high frequency  colors.
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I n s e c ts  C o n c e rn e d  in  th e  D isp e rsa l of D u tc h  E lm  D isease . (W\ B.
B eck e r.) A s tu d y  was m ade of th e  p resent d istribu tion  of th e  elm  b ark  beetles 
concerned w ith  th e  spread  of th e  D u tch  elm  disease. T he m ateria l which was 
collected by  scouts and  supervisors in th e  S ta te  E R A  p ro jec t on th is  disease 
form ed th e  basis of th is  survey . A lthough no t all of th e  tow ns in  th e  S tate 
were scouted, sufficient m ateria l was received from  all sections of the  S ta te  to 
fu rn ish  an  accu rate  working knowledge of the  d istribu tion  of th e  beetles likely 
to  be vectors of th e  D u tch  elm  disease before it ac tually  en ters th e  S tate.
Scolytus m ultistriatus, th e  species of E uropean  elm b ark  beetle known to 
tran sm it th e  disease, w as tak en  from  several tow ns in  Essex, Middlesex, and 
P ly m o u th  C ounties, well outside  its previously know n range in eastern  Massa­
chuse tts . Specim ens of elm  bark  and  wood from  th e  tow ns of W estfield and 
E grem ont in w estern  M assachusetts also showed th e  presence of th is species. 
H ow ever there  is an  in festa tion  of these beetles w hich centers a t  th e  P o rt of 
N ew  Y ork and  which extends to  poin ts in C onnecticut and New Y ork State 
w hich are qu ite  close to  these two tow ns in w estern  M assachusetts, so it is 
p robable  th a t  th e  beetles spread  to  E grem ont and  W estfield from  th e  New York 
in festa tion  ra th e r  th a n  from  th e  in festa tion  surrounding Boston. Altogether 
fo rty -seven  specim ens of elm  wood showing Scolytus m ultistriatus infestation 
were received.
T he A m erican elm  b a rk  beetle, H ylurgopinus rufipes, (a native of this 
co u n try ) w hich has also been associated w ith  cases of th e  D u tch  elm  disease, 
w as found d istrib u ted  over p ractically  th e  en tire  S ta te . One hundred and 
n ineteen  specim ens of H ylurgopinus rufipes were received. A study  of the 
records tak en  th is sum m er show ed th a t  ab o u t 40 percen t of th e  bark  beetle 
in festa tions found were in elm  log piles. T his inform ation  brings ou t the fact 
th a t  these beetles breed  extensively in  elm  logs. Therefore any  sanitation 
m easures applied to  stand ing  trees m ust also include a  clean-up of elm log 
piles in  order to  elim inate th e  places where these b a rk  beetles breed. Recently 
cu t elm  logs are especially favorable to  a tta c k  by  th e  beetles.
T he large elm  borer, Saperda tridentata, and  th e  elm  snout beetles, Magdalis 
sp., were often  found in th e  sam e piece of wood w ith  b o th  of the  elm bark 
beetles m entioned  above.
Two hundred  and  fifty-four specim ens of shade tree  insects or their injury 
were received. Two hun d red  and  fourteen  of these were elm  insects.
C irculars were sen t to  all th e  tree  w ardens in th e  S ta te  calling a ttention  to 
th e  seriousness of th e  dam age w hich is being done to th e  foliage of our elm 
trees by  th e  elm leaf beetle, Galerucella xanlhomelaena. In ju ry  due to this 
insect can m ask  th e  sym ptom s of th e  D u tch  elm  disease if i t  should happen 
to  be  p resen t, th u s  m aking scouting  for th e  d read  disease inefficient. Trees 
defoliated b y  th is insect are w eakened and  th u s p u t in to  a favorable condition 
for th e  breeding purposes of th e  b a rk  beetles which are know n to be capable 
of tran sm ittin g  D u tch  elm  disease.
Life h isto ry  stud ies of th e  A m erican elm  b ark  beetle, H ylurgopinus rufipes, 
were u n d ertak en . V ery little  has been previously know n of its life history and 
hab its . I t  overw inters ab u n d an tly  in A m herst, in sho rt tunnels which it digs 
in to  and  th rough  th e  b a rk  of ap p aren tly  h ea lth y  trees. In  the  early spring it 
em erges from  these tunnels and  in th e  la tte r  p a r t  of M ay was noticed attacking 
tra p  logs which were set ou t for th e  purpose. D ying p a rts  of elms were a so 
observed to  be a tta ck ed . Only one generation  of beetles was reared in the field. 
T h ey  began  to  emerge ab o u t th e  first of A ugust; reached th e  peak of emergence 
on A ugust 20; and g radually  lessened un til the  cold w eather set in. The fact
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th a t H ylurpoginus rufipes breeds in dead and  dy ing  elm s and  la te r a tta ck s  
apparen tly  h ea lth y  elm s in which it digs overw in ter tunnels m akes th is beetle 
especially im p o rtan t as a possible vector of th e  D u tch  elm  disease in th e  even t 
it comes in con tact w ith  th e  disease.
Apple L eaf C u r l in g  M id g e .  (W. D. W hitcom b, W alth am .) T he apple 
leaf curling m idge, (Dasyneura m ali K ieffer) w as norm ally  a b u n d an t in 1935 
in the infested area, a lthough  its  p rincipal developm ent w as confined to  tw o 
generations as com pared to  an  a p p aren t m odera te  th ird  an d  a  sm all fou rth  
generation in o th er seasons. N o definite increase in  th e  know n infested  area  
was discovered.
I t  was determ ined th a t  p u p a tio n  in th e  overw in tering  cocoons begins w ith  
the approach of w arm  spring w eather, and  th e  average pupal period was 9.75 
days.
In  the  orchard , flies of th e  overw intering  generation  were a b u n d a n t from  
blossom tim e (about M ay  2 0 ) u n til Ju n e  4. Eggs an d  new ly h a tch ed  larvae  
were plentiful during  th is  sam e period and  m atu re  m aggots began  to  leave th e  
rolled leaves by  Ju n e  18, w ith  large num bers on Ju n e  25 an d  Ju ly  9. Flies of 
the first generation  were a b u n d an t from  Ju ly  12 to  Ju ly  30. N ew  grow th  
suitable for oviposition was lim ited  a t  th is  tim e b u t th a t  w hich was available 
was thoroughly  infested w ith  eggs and  young  m aggots. M atu re  m aggots of 
this generation m igrated  from  th e  rolled leaves in  large num bers on Ju ly  30 
and continued for ab o u t a  m onth , being especially noticeable on A ugust 6 and  
23. D evelopm ent in Septem ber was insignificant.
Positive evidence was secured th a t  m igration  of m a tu re  m aggots from  rolled 
leaves is dependent on  m oisture. B ased on p rec ip ita tio n  records, a t  least 3/10 
of an inch of ra in  was necessary to  cause a noticeable m ig ra tion  from  th e  leaves.
In  1935, 87.8 percen t of th e  m aggots w hich were collected on  Ju ly  9 tra n s ­
formed to flies during  th e  cu rren t season, b u t of those  collected on Ju ly  12 an d  
July 30 only 5.17 percen t an d  7.89 percen t respectively  transfo rm ed . Since 
the absence of su itab le  buds for oviposition in  la te  sum m er w ould g rea tly  reduce 
the population, th is  ab ility  to  ho ld  over is an  im p o rta n t fac to r in  th e  co n tin u a­
tion of an  in festa tion .
The num ber of m a tu re  m aggots collected u n d e r fe lt b an d s on th e  tru n k  and  
branches, and  on 18 square  feet of cloth un d er th e  tree , averaged  ab o u t 1500; 
but since th e  cloth covered only ab o u t one-fourth  of th e  a rea  u n d e r th e  tree , 
this indicates th a t  approx im ate ly  80 p e rcen t of th e  m aggots fall to  th e  g round 
and 20 percen t crawl dow n th e  b ranches.
The add ition  of 40 p e rcen t n icotine  su lfa te  1-800 to  th e  regu lar calyx sp ray  
reduced th e  average n u m b er of m idge eggs from  169.8 per b u d  w here no nicotine 
was added to  87.6 pe r bud , an d  th e  average nu m b er of developing larvae  from
278.8 to 202.6 pe r tw ig respectively . I n  b o th  cases, how ever, th e  nu m b er of 
infested buds pe r tree  w as ap p ro x im ate ly  equal.
Calcium cyanide a t  th e  ra te  of 1 and  2 pounds per 100 square  feet, an d  n a p h ­
thalene flakes a t  th e  ra te  of 2 an d  3 pounds per 100 square  feet, app lied  to  th e  
soil under th e  trees ju s t  before fly em ergence, reduced  th e  n u m b er of flies from  
61 to 80 percen t b u t  w ere s lig h tly  less effective th a n  sim ilar t re a tm e n ts  in  1934.
Experim ents ind ica ted  th a t  ab o u t 90 p e rcen t of th e  m aggots w hich crawl 
down the tru n k  of th e  tree  can  be collected un d er 2-inch fe lt ban d s an d  th a t  
leather bands are also sa tis fac to ry . C o rrugated  pap er ban d s tre a te d  w ith  b e ta - 
naphthol, when tried  la te  in  th e  season, were no t repellen t an d  killed all m aggots 
which entered  th em .
Laboratory experim ents w ith  p o tte d  apple trees in d ica ted  th a t  sp ray in g  w ith
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a com bination  of soluble and  insoluble nicotine will reduce th e  infestation  75 
percen t or m ore for four or five days. A pplication before exposure to  infes­
ta tio n  is m ore effective th a n  a fte r exposure. T he sp ray  bo th  repels the  fly 
and  kills th e  eggs and  new ly h a tch ed  m aggots. O ther experim ents showed 
th a t  derris pow der in w ater a t  th e  ra te  of 6 pounds in 100 gallons plus a  neutral 
sp reader is effective for several days.
A suggested schedule of trea tm e n ts  w hich should g reatly  reduce the  abun­
dance of th e  m idge and  p rev en t its developm ent in to  a  serious pest is as follows: 
C u ltiva tion  un d er trees before blossom period; application  of 1 pound of 
calcium  cyanide or 2 pounds of n ap h tha lene  flakes per tree  ju s t before blossom 
period; add ition  of n icotine to  calyx and  first apple m aggot sprays; and appli­
cation  of be ta -n ap h th o l trea te d  corrugated  paper bands to tru n k s of infested 
trees ab o u t Ju n e  15.
A d a p ta b i l i ty  o f C r y p to la e m u s  to  C o n tro l  o f M e a ly b u g s  in  th e  G reen ­
h o u s e .  (W. D . W hitcom b and  W m. G arland, W alth am .) The use of the 
ladyb ird  beetle, Cryptolaemus montrouzieri, M uls. to control mealybugs in a 
large com m ercial gardenia  range was continued under th e  supervision of the 
w riter. As in 1934 th e  a c tiv ity  ol a  large second generation of Cryptolaemus 
larvae in la te  M ay  and early  June  together w ith favorable tem peratures not 
only controlled th e  m ealybugs b u t  p ractically  elim inated them  from the aerial 
p a r ts  of th e  p lan ts. I t  was found, however, th a t  a  sm all num ber of mealybugs 
were living a t  th e  base of th e  gardenia stem s p ro tected  by  soil and mulch, and 
th a t  th e  ladybird  beetle larvae would no t burrow  and  kill them  in such places. 
A ided by  an ts , these surviv ing m ealybugs slowly spread over the  plants and 
b u ilt up  a slight to  m oderate  in festa tion  during  the  sum m er so. th a t  the liber­
a tion  of m ore beetles in th e  early  fall or th e  application  of artificial control 
m easures was necessary.
P relim inary  stud ies leading tow ard  the  developm ent of a m ethod for keeping 
surplus beetles un til needed were unsuccessful b u t provided some information 
which will be followed in fu rth e r experim entation .
L ab o ra to ry  stud ies of th e  citrus m ealybug showed th a t  although about one- 
th ird  m ore eggs were laid  a t  80° th an  a t  60°, th e ir ac tiv ity  a t the  lower temper­
a tu res is considerably g reater th a n  th a t  of Cryptolaemus.
Oviposition stud ies of Cryptolaemus beetles a t  controlled constant tempera­
tu res  show ed an  average of 63 and  61 eggs laid  by  each female a t  80° and 70 F. 
respectively, b u t  only 24 eggs a t  60°. I t  required  13.7 days for these eggs to 
h a tch  a t  60°, b u t incubation  was com pleted in  8.28 and 4.55 days a t 70° and 
80°F.
T he value of these larvae as m ealybug destroyers was studied  a t 60°, 70°, 
and  80°F. by  feeding larvae  from  b irth  to  p repupal dorm ancy w ith as many 
m ealybug eggs as th ey  w ould ea t, and  recording th a t  num ber each day. Of 
th e  66 larvae used in th is  experim ent only 11 were raised to larval m aturity 
and  none of th em  in th e  60° cab inet. T he average num ber of m ealybug eggs 
eaten  by  each la rv a  each d ay  a t  60° was 1.74, while the  num ber increased to 
8.68 a t  70°, and  9.15 a t  80°F. T he larvae w hich com pleted their growth at 
80° a te  1427 m ealybug eggs or an  average of 26.67 per day , and at 70' the 
to ta l was 1397.8 or 23.23 eggs per day .
F rom  these  records i t  is a p p a re n t th a t  b o th  70° an d  80° are favorable tern 
p e ra tu res  for Cryptolaemus a c tiv ity  b u t th a t  60° or less so re ta rd s  their activity 
th a t  these insects have  little  o r no value for m ealybug control.
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N a p h th a le n e  as a F u m ig a n t  for th e  C on tro l o f G re en h o u se  In se c t  
P ests. (W . D . W hitcom b, W a lth am .) A report on previous stud ies w ith  
naphthalene as a  greenhouse fu m ig an t has been published  as B u lle tin  326.
F u rth e r w ork w ith an  electric fum igato r in w hich a fan  is com bined w ith  a 
heating u n it de term ined  th a t  in  th e  experim ental equ ipm en t ab o u t 20 percen t 
of the  naph tha lene  p laced ip  th e  tra y s  w as vaporized  in  an  average exposure of 
6 to 8 hours. Since a ir can hold only a  lim ited  am o u n t of n ap h th a len e  vapor, 
the vaporization  of th e  c rystals can be increased  w ith in  certa in  lim its, (1) by 
enlarging th e  a ir d ra ft capacity  of th e  ap p ara tu s , (2) by  leng then ing  th e  period  
of exposure, and  (3) by  raising  th e  a ir tem p era tu re . On th e  o th er han d , i t  was 
found th a t  w hen  th e  a ir  d ra ft  a n d  th e  a ir tem p era tu re  rem ained  co n stan t, th e  
percentage of nap h th a len e  vaporized  in  a g iven leng th  of tim e decreased as th e  
am ount of n ap th a len e  crystals was increased.
E xperim ents w ith  tw o com m ercial liquid  fu m ig an ts co n ta in ing  m ateria ls 
similar to  n ap h th a len e  in d ica te  th a t  th e y  are very  efficient for th e  con tro l of 
red spider, a n d  th a t  th e  m o rta lity  following one fum igation  is generally  g reater 
th an  from  n aph tha lene . I t  was also found  th a t  these  m ateria ls could be used  
satisfactorily  a t  a n y  of th e  lower tem p era tu res  a t  w hich greenhouse p lan ts  
are grown.
P lu m  C u rcu lio  in  A p ples. (W . D . W hitcom b, W alth am .) In  1935, p lum  
curculio beetles em erged in large num bers du ring  th e  p e ta l fa ll period, an d  
consequently th e  calyx sp ray  was m ore effective in com bating  th is  insect in 
apples th a n  norm ally . A n ex tended  period of cool w et w eather du ring  th e  
normal period of curculio a c tiv ity  m ade tw o applications, one ju s t  before th e  
rainy period and  one ju s t  a fte r it, necessary fo r th e  best control.
E xperim ental spray ing  for tim eliness of app lication  a t  th e  W alth am  F ield  
S tation orchard , using  lead  arsenate  an d  fish oil, show ed th a t  th e  m ost tim ely  
tw o-spray applications were m ade Ju n e  3 and  15, while th e  m ost effective single 
spray was applied Ju n e  7.
The susceptib ility  of varie ties all receiving th e  sam e contro l trea tm e n ts  was 
as follows: average percen tage of apples s tu n g  b y  plum  curculio, G ravenste in  
25.84; W ealthy  16.35; B aldw in 10.12; an d  M cIn to sh  6 .51 .
In flu en ce  of T em p era tu re  o n  D e v e lo p m en t a n d  C o n tro l o f  R ed  
Spider. (W. D . W hitcom b, W a lth am .) S tudies of th e  influence of tem p era ­
ture on th e  effectiveness of sp ray  m ateria ls for contro lling  th e  red  sp ider were 
continued in  co n stan t tem p era tu re  cab inets a t  60°, 70°, and  80°F.
Miscible p ine  oil, an  in g red ien t in  several of th e  new er sprays, gave a  very  
low kill of red sp ider and  ap p aren tly  adds very  little  to  th e  to x ic ity  of th e  
m aterials w ith w hich i t  is com bined. T he effect of tem p era tu re  w as irregu lar, 
but slightly  b e tte r  contro l w as ob ta in ed  a t  80°F.
A concentra ted  p y re th ru m  p aste  co n ta in ing  1.95 p e rcen t p y re th rin s  plus 
.5 percent of neu tra l soap killed ab o u t 30 p e rcen t of th e  spiders an d  th e  m ajo rity  
of the dead spiders ap p a re n tly  were killed by  th e  soap. A n o th er p y re th ru m  
extract in  acetone (2.15 p e rcen t p y re th r in s )  d ilu ted  1-200 was only slightly  
effective, and  th e  m o rta lity  w as n o t increased  b y  th e  ad d itio n  of pine oil 1-400.
W hen p y re th ru m  was com bined w ith  derris or cube ex tractives in  alcohol 
an excellent m o rta lity  resu lted . W ith  th is  com m ercial p ro d u c t th e  m o rta lity  
increased ab o u t 5 p e rcen t w ith  each increase of 10 degrees in  tem p era tu re , and  
increased ab o u t 10 p e rcen t w hen th e  d ilu tion  was raised  from  1-400 to  1-200. 
Another com m ercial p ro d u c t con ta in ing  1.5 p e rcen t ro tenone in  acetone gave 
good control a t  80°F. b u t  show ed a  20 p e rcen t decrease in  m o rta lity  a t  60°.
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P ine ta r  soap in th e  liqu id  form  was only m oderately  effective when diluted 
a t  .5, 1, an d  2 percen t. In  th e  flake form  a  so lu tion  prepared  a t  th e  ra te  of 8 
pounds in 100 gallons was v ery  effective b u t lesser am ounts were only m oder­
a te ly  so. In  m ost of these  tria ls  th e  effectiveness of th e  soap for red spider 
contro l w as g reater a t  60°F. th a n  a t  80°.
FEED CO NTROL SERVICE  
P h ilip  H. S m ith  in  C harge
T he Feed  C ontro l Service comprises no t only feed inspection, b u t several 
o th er activ ities, as listed  below:
Feed C ontro l (G eneral Law s, 1920, C h ap te r 94)
Seed C ontro l (G eneral Law s, 1927, C h ap te r 94)
D a iry  L aw  (G eneral Law s, 1920, C h ap te r 94)
A dvanced R eg is try  T esting  
M iscellaneous W ork
F eed  C o n tro l. (P. H . Sm ith , A. F . Spelm an, J . W . Kuzm eski, F. A. 
M cL aughlin, J . T . H o w ard .) D uring  th e  fiscal year, 1,651 sam ples of feeding 
stuffs were officially collected and  exam ined in  th e  control laboratories. The 
resu lts  show  th a t  a t  least 95 p e rcen t of th e  sam ples collected varied less than  
1 p e rcen t from  s ta te d  guaran tees in  p ro tein , fa t  an d  fiber content. The gross 
receip ts from  th e  reg istra tion  of feeding stuffs in  1935 (calendar y ear) were 
$21,400, derived from  1,070 brands a t  $20 each.
Seed  C o n tro l. (P. H . Sm ith , F . A. M cL aughlin, Olive M . Hoefle.) From 
O ctober 1, 1934, to  O ctober 1, 1935, th e  seed lab o ra to ry  analyzed 1,356 samples 
of seed, of w hich 743 were collected by  th e  S ta te  Com m issioner of Agriculture 
an d  408 sen t in b y  dealers and  farm ers. T ests for v iab ility  were also made on 
205 ingredients found  in th e  41 Special M ixtures.
Classification of these  analyses is show n in th e  following sum m ary:
Official Non-official
Samples Samples Totals
P u rity  analysis o n ly .................................................... .... 45 47 92
P u r i ty  and  g e m in a tio n .............................................. .... 209 83 292
L ab o ra to ry  germ ination  o n ly .................................. .... 489 278 767
L ab o ra to ry  germ ination  of Special M ixtures*.. .... 205 205
1,356
^Sam ples germ inated  as  a  check on th e  q u a lity  of seed con tained  in  th e  41 official samples which, 
by  law , requ ire  only th e  s ta te m e n t of pu rity .
Field te s ts  to  de term ine  trueness to  ty p e  were conducted in  cooperation with 
th e  D ep artm en t of V egetable G ardening, w hich tes ted  207 sam ples of vegetable 
seed, all of w hich were collected and su b m itted  by  th e  S ta te  Commissioner of 
A griculture.
D airy L aw . (P . H . Sm ith , J. T . H ow ard, H . L. A llen.) D uring the year 
ending D ecem ber 1, 1935, 9,226 pieces of B abcock glassware were tested. Con­
dem ned glassw are consisted of one p ip e tte  and 38 cream  tes t bottles. One 
hun d red  an d  th irty -six  certificates of proficiency were awarded.
Two hun d red  and  tw e n ty  cream eries, m ilk depots and m ilk inspectors
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labora to ries were v isited  in o rder to  check m ethods an d  pass upon equ ipm en t in 
use. As a  resu lt of th is  inspection, four m achines were condem ned, and  repairs 
were ordered on tw elve. Six p lan ts  were re-inspected  to  approve repairs.
A dvanced R eg istry  T e s t in g . (P. Id. S m ith .)  A dvanced reg is try  tes tin g  
has been supervised  by  th is d e p artm en t since its  beginning in 1902. T here  
are now on y early  te s t  331 cows located  on 40 different farm s. T h is does no t 
include th e  nerd  te s ts  w here all an im als in each herd  are p laced on te s t. Of 
these there  a re  th ir ty , th ree  of which are supervised  by  m en sen t o u t from  th is 
office and  tw en ty -seven  by  cow -test association supervisors.
M isce lla n eo u s W ork. (P . H . Sm ith , A. F . Spelm an, J . W . K uzm eski.) 
N um erous analyses have  been m ade for residen ts of th e  S ta te  and  o th er de­
partm en ts  of th e  college.
Sum m ary  o f M iscellaneous W ork, 1935 
M aterials sen t in:
M ilk an d  cream , b u tte r fa t  o n ly ..................................................... 237
Ice cream , for f a t .................................................................................  41
Feeds, from  farm ers and  d ealers...................................................  116
Feeds, from  S ta te  In s t i tu t io n s .......................................................  114
For o th er d ep artm en ts  of E xperim en t S ta tio n  an d  College:
M ilk, for b u t te r f a t ..............................................................................  301
D ry  m a tte r , forage crops.................................................................. 553
C om plete fodder an a lyses................................................................  30
D ry  m a tte r  and  n itro g en .................................................................. 12
FE R T IL IZ E R  CO NTROL SERVICE
H. D. H a sk in s in  C harge
F ertilizer  In sp e c tio n . (H . D . H ask ins, H . R . D eR ose, A. F . Spelm an, 
J. W. Kuzm eski, C hem ists; J .  T . H ow ard , C. L . W hiting , G. E . T ay lor, 
Sampling A gents; H a rry  L . Allen, L ab o ra to ry  A ssis tan t.)  R ecords for th e  
year show th a t  115 firms have  registered  for sale in th e  S ta te  of M assachuse tts  
489 brands of m ixed fertilizer an d  fertilizing  m ate ria ls  and  54 b ran d s of agri­
cultural lim e and gypsum . R esu lts of analysis show th a t  ab o u t 82 percen t of 
the fertilizer b rands an d  69 percen t of th e  lim e b ran d s show ed no deficiencies. 
The gross receipts from  th e  reg is tra tio n  of th e  fertilizer an d  lim e p ro d u c ts  and 
from fertilizer tonnage  fees for th e  y e a r 1935 w ere $14,190.
For ten  weeks beginning A pril 1, th ree  experienced m en em ployed to  draw  
samples for inspection purposes sam pled 22,458 sacks or containers, rep resen ting  
13,178 tons of m ateria ls ; 1,025 agen ts were v isited . T he following su m m ary  
shows th e  ch arac te r of these  substances, as well as s ta tis tic s  w ith  reference to 
their inspection.
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B rands B rands Sam ples N um ber N um ber of
R egistered Collected D raw n of
A nalyses
D ete r­
m inations
M ixed fertilize rs ..................................... 284 304 1,165 416 6,042
G round  bone, tankage and  fish ........ 53 51 199 70 426
N itrogen  p roducts, m ineral and  organic 47 45 216 122 428
Phosphoric acid p ro d u c ts .................... 22 21 116 36 154
P o ta sh  p ro d u c ts ..................................... 23 23 82 40 110
D ried  pulverized n a tu ra l m anures. . 32 35 138 55 345
N itra te  of p o ta sh ................................... 6 5 11 6 26
P e a t p ro d u c ts .......................................... 6 7 13 9 47
W ood and  co tton  hull a s h e s .............. 4 3 9 9 58
M iscellaneous.......................................... 9 5 12 8 75
Lim e p ro d u c ts ......................................... 54 54 117 60 442
T o ta ls ................................................ 540 553 2,078 831 8,153
D uring  th e  period Ju ly  1, 1934, to  Ju ly  1, 1935, th e  tonnage of fertilizer and 
p la n t food, and  lim e p roducts as soil am endm ents, sold in M assachusetts was 
as follows:
P la n t Food E lem ents (Tons)
M ixed fertilize rs .......................................................
U nm ixed fertilizer chem icals and  m a te r ia ls . . , 
Pu lverized  n a tu ra l m a n u re s ................................
F ertilizer
(Tons)
, . 42,912 
. . 18,711 
1,585
N itrogen
2,231
1,308
33
A vailable
Phosphoric
Acid
3,775
1,670
25
Potash
3,048
585
44
T o ta ls ..................................................................
L im e p roducts (as soil am en d m en ts )..................
. 63,208 
. 25,902
3,572 5,470 3,677
Full details of th e  fertilizer and  lim e inspection will be found in Control 
B ulle tins 81 and  82.
M isc e lla n e o u s  A n a ly tic a l  a n d  D ia g n o s tic  W o rk . (H . D . Haskins, H. 
R . D eR ose, A. F . Spelm an, J . W . K uzm eski. ) Chem ical studies of a coopera­
tiv e  n a tu re  nave been carried on, as has been th e  custom  in  th e  past, w ith the 
several d ep artm en ts  of th e  in stitu tio n , F ield S ta tio n  and  C ounty  Agents. The 
ch arac te r an d  e x ten t of th is  w ork is show n in th e  following sum m ary:
Apple tree  leaves............................. 6 M anure  and  sy n th e tic  m anure . 5
Fertilizer and  fertilizing m ateria ls 9 Sugar cane fiber................................  1
E xperim en tal crops, m agnesium  M iscellaneous..................................... 4
deficiency.......................................  47
O ther chem ical w ork of th e  d e p artm en t has included service to community 
organizations, S ta te  in stitu tions, and  indiv iduals in te rested  in agriculture. This 
group includes th e  following m ateria ls :
A nim al tissue for arsen ic ............. 1 H y d ra ted  lim e................................. 7
Ashes of various k in d s .................. 3 L im e w aste p roducts and lime-
F ertilizers and  fertilizer chem - stone ............................................... 4
Seals.................................................. 34 M iscellaneous substances............ 7
Fungicides.......................................... 2 P e a t p ro d u c ts.................................. 5
G ardenia  leaves, norm al and R efuse by-p roducts....................... 5
ab n o rm al........................................ 2 Sam ples used in research on new
G reenhouse soils (com plete an- analy tical m ethods for magne-
8 37
H orse m anure , p eat as ab so rben t 1 Talc for m agnesium  source 1
W ater used on tu rk ey  ranch 1
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R esearch w ork  in  cooperation With th e  A ssociation of Official A gricultural 
Chem ists of N o rth  Am erica has included modified m ethods for po tash , active  
w ater insoluble organic n itrogen, and  soluble an d  available m agnesium  p ro ducts 
used in m ixed fertilizers; o th er services of an  executive and  adviso ry  n a tu re  
have also been rendered  to  th is  organ ization  as in th e  past.
D E PA R T M E N T  OF FL O R IC U LTU R E  
Clark L. T h a y er  in  C harge
B reed in g  S n a p d ra g o n s for V a rieta l Im p ro v e m en t and  D isea se  R e sis­
tan ce . (H aro ld  E . W hite , W alth am .) F ield S ta tio n  stra in s  of ru s t-res is tan t 
snapdragons crossed to  th e  various C alifornia s tra in s  carry ing  resistance re­
sulted in  considerable varied  segregation  for resistance. T he F ield  S ta tio n  
stra in  3413-3 crossed w ith  F lo ris ts’ Pearl and  S hasta  of th e  C alifornia group 
resulted in  th e  m ost uniform  segregation  for resistance. T he F 2 generation  
from selected crosses is to  be carried  on for fu rth e r selection for bronze, red , and  
pink types.
The Field S ta tio n  s tra in s  con tinued  to  s ta n d  up  un d er resistance te s ts  and 
to breed tru e  in th e  field. I t  has been observed for tw o years th a t  certa in  of 
the S ta tion  s tra in s  are m ore im m une to  V erticillium  W ilt th a n  o thers, and  
very noticeably  so w hen com pared to  com m ercial stra ins . F ield  p lan tin g s 
have alw ays been m ade on th e  sam e field where ru s t  and  w ilt have  been p rev a ­
lent for th e  p a s t four years. Seed which has been received from  th e  C alifornia 
Station  where selections have  been m ade for a w ilt disease will be p lan ted  for 
comparison w ith  th e  F ie ld  S ta tio n  strains.
Seed of certa in  F ield  S ta tio n  stra in s  is being grow n in q u a n tity  for tria ls  
with various greenhouse growers; i t  is hoped th a t  sufficient seed for th is  
purpose will be available in th e  spring  of 1936.
P ro p a g a tio n  S tu d ie s  o n  G er a n iu m s . (H aro ld  E . W hite, W a lth am .) 
The sam e experim ental se tup  was used during  1935 to  de term ine  w h a t effect 
seasonal conditions in  th e  field m igh t have  on th e  roo ting  of cu ttings, and  to  
note w hether th e  m a tu rity  of th e  p la n t was concerned in  successful p ropaga­
tion by tak in g  cu ttin g  m ate ria l in  A ugust, Septem ber, an d  O ctober. A pproxi­
m ately tw o tho u san d  cu ttings were tak en  in  A ugust, a t  least 80 p e rcen t of 
which were lost th ro u g h  stem  ro t caused by  th e  fungus P yth ium . S im ilarly , 
with the  Septem ber a n d  O ctober lots of cu ttings, h eavy  losses were experienced 
because of stem  ro t. Sterilizing th e  sand  w ith  steam , tre a tm e n t w ith  potassium  
perm anganate an d  w ith  b ichloride of m ercury  did no t no ticeab ly  check th e  ro t. 
Surface disinfection of th e  cu ttings w ith  po tassium  p erm an g an a te  or bichloride 
of m ercury did no t seem  beneficial.
E xam ination  of th e  p lan ts  in  th e  field revealed  th a t ,  while cu ttin g s m ig h t 
not show an y  ex ternal sym ptom s of infection, th e  vascu lar system  w ould show 
a d istinct b row n discoloration . C u ttin g s w ith  an d  w ith o u t th is  b row n dis­
coloration were p laced in  san d  to  roo t; th e  norm al cu ttin g s show ed 8 percen t 
loss from  ro t as com pared to  31 percen t where th e  vascu lar system  was dis­
colored.
The fact th a t  th e  percen tage of rooting  varied  from  92 to  as low as 10 un d er 
various p ropagating  conditions, indicates th a t  p ro b ab ly  th e  success o r  failure 
of growers in rooting  geranium s is due to  th e  absence or presence of stem  ro t 
rather th a n  to  th e  degree of m a tu r ity  of p lan t m ateria l o r to  p ropagation
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m ethods.
F u rth e r  w ork is necessary to  determ ine w h a t practical p ropagation  m ethods 
and  control m easures are m ost feasible for growers.
S tu d y  of t h e  E ffec t o f P l a n t  N u t r i e n t s ,  So il R e a c tio n , a n d  L ig h t  on  
G a rd e n ia s .  (H arold  E . W hite, W alth am .) G ardenias produced more 
flowers per p lan t under sand  p lo t cu ltu re  conditions th a n  in soil, irrespective of 
different levels of n itrogen, phosphorus, and po tash . T he highest yield per 
p la n t in th e  sand  plots was 16 flowers as com pared to  10 flowers per p lan t in 
soil. W hen different ra tio s of n itrogen, phosphorus, and po tash  were used, 
th ere  was greater va ria tio n  in yield betw een individual soil plots th an  between 
san d  plots in th e  sam e series. Increasing nitrogen, phosphorus or potash  did 
n o t produce an y  significant differences in yield.
T here  was considerable va ria tio n  in  th e  am o u n t of bud  drop in both sand 
and  soil, b u t  in no case was there  com plete freedom  from  bud drop under any 
trea tm e n t. T he sum m ary  of d a ta  on bud  drop is as follows:
B ud D rop, Percent
Low High
N itrogen  Series:
S an d ............................................ ............................19.31 56.37
S o i l ............................................. ............................55.84 78.37
Phosphorus Series:
S an d ............................................ ............................16.50 34.67
Soil............................................... ............................24.75 71.11
P o tash  Series:
S an d ............................................ ............................19.31 51.08
Soil............................................... ............................37 .00 90.00
In terve ina l chlorosis was very  severe on p lan ts  in all soil plots which were 
given calcium n itra te  and sodium  n itra te  as sources of nitrogen and in plots on 
w hich one-half of the  nitrogen was supplied as calcium n itra te  in combination 
w ith  am m onium  sulfate . One soil p lo t receiving all of its n itrogen from an 
organic source show ed only a trace  of chlorosis, while ano ther which was fed 
w ith  a fertilizer contain ing  sulfur show ed no chlorosis. P lots receiving ammo­
nium  su lfate  as a  source of n itrogen  did no t show chlorosis.
P la n ts  grown in sand  and  fed w ith calcium  or sodium  n itra te  as a source of 
n itrogen  show ed severe chlorosis; w hereas, w hen one-half th e  nitrogen was 
supplied as am m onium  sulfate, th e  chlorosis was reduced to  a noticeable degree. 
D irect inoculation  of chlorotic leaves w ith  various chem icals resulted in a re­
sponse w hen iron com pounds only were used. P la n ts  severely affected with 
chlorosis did no t recover when applications of iron sulfate, sulfur, or ammonium 
sulfate  were m ade to  th e  soil a round such p lan ts. Chlorotic p lants placed in 
soil w here all o ther p lan ts  were norm al did no t recover the ir green color after 
an elapse of five m onths.
Soil pH  w ould no t seem to  m erit the  im portance th a t  has been a ttached  to it 
as an ind ica to r for determ ining the  best cu ltural conditions for gardenias. This 
m ay  possibly be found to hold tru e  for all those p lan ts classed as having a 
preference for an acid soil condition. The average pH , taken  over a period of 
six m onths, varied from  5.0 to  6.0, w ith chlorosis appearing on plan ts when 
the  pH  a t  tim es dropped below 5.0.
L engthening  th e  day by  six hours w ith  60-w a tt bulbs, sta rtin g  in November
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and continuing u n til M arch , h ad  no noticeable effect on recovery  from  chlorosis, 
on bud drop, or on p roduction .
A canker disease observed on p lan ts  a t  th e  W alth am  F ield  S ta tio n  has been 
found to  be of econom ic im portance  in local greenhouses. T his disease is to  be 
included in th e  p resen t studies.
A paper on th e  gardenia  experim ents is to  be p resen ted  a t  th e  m eetings of 
the A m erican Society for H o rticu ltu ra l Science in 1935.
P ro p agation  S tu d ie s  o n  G a rd en ia s . (H arold  E . W hite , W alth am .) 
G ardenias roo ted  equally  well w h e th er th e  nodal cu t was m ade th ro u g h , above, 
or below th e  node. L eaf cu ttin g s ro o t readily , b u t  a b u d  or eye m u st be p resen t 
for norm al g row th ; for, a lthough  ro o ts will form , developm ent of shoots does 
not take place w hen th e  en tire  bud  is n o t p resen t. P o tassium  p erm an g an a te  
trea tm en t did n o t seem to  h asten  rooting , while a  .05 m olecular so lu tion  of 
cane sugar appeared  to  increase rooting . T he ty p e  of roo ting  m edium  ap p aren tly  
did not affect roo ting : b u t  in a  p e a t and  sand  m ixture, th e  roots, once th ey  h ad  
formed, m ade m ore rap id  g row th th a n  in sand .
A period of six to  seven weeks is requ ired  for roo ting  garden ia  cu ttings. H igh 
hum idity  is an  essential condition. An increase of 30 percen t in h u m id ity  was 
observed w hen p ro p ag atio n  w as carried  on u n d e r an  enclosed fram e as com ­
pared w ith th e  open bench m ethod. T he enclosed fram e m ethod  w ith  a b o tto m  
heat of 60° and  a h u m id ity  of a round  80 p e rcen t shortened  th e  roo ting  period  
about one week.
There was an  increase of from  40 to  50 p e rcen t in roo ting  of cu ttin g s tak e n  
from sand p lo ts as com pared w ith  those from  soil p lo ts. T h is increase m ay  have  
been due to  th e  fac t th a t  th e  san d  p lo ts show ed less in te rveina l chlorosis. R o o ts 
on cuttings tak en  from  norm al p lan ts  w ere m ore a b u n d an t and  vigorous th a n  
on cuttings from  chlorotic p lan ts.
G ardenia canker w as observed on cu ttings in  th e  p ro p ag atin g  bench of a 
commercial range, ind ica ting  th a t  th is  disease m ay  be carried  over on  th e  
cuttings. T his condition  has n o t been observed a t  th e  W alth am  F ield  S ta tio n , 
probably because th e  disease, while p resen t, has  no t been severe th is  season. 
Infection of th e  cu ttin g  m ate ria l is qu ite  possible inasm uch as th e  p ractice  is 
to take cu ttings n ear th e  b o tto m  of th e  p lan ts  w here th e  spores could be sp lashed  
up from th e  soil a n d  from  cankers a t  th e  base of th e  p lan ts .
D E P A R T M E N T  OF HOM E ECO NO M ICS  
H elen  S. M itc h e ll  in  C harge
Cause an d  C on tro l o f N u tr it io n a l C a ta ra ct. (H . S. M itchell an d  O. A. 
M erriam .) T he p roduction  of n u tritio n a l c a ta ra c t in  ra ts  fed on  lactose  or 
galactose has been previously  d em o n stra ted . In  a  new  series of over 100 
animals there  was a n  85 percen t incidence of m a tu re  c a ta ra c t on th e  70 percen t 
lactose ra tion , 100 percen t incidence on th e  35 p e rcen t galactose ra tio n , an d  
none where o th er carbohydra tes w ere used. A s tu d y  is now being conducted  
into the  m etabolic  d is tu rbances involved, o th er pathological m an ifesta tions, 
and possible m eans of p rev en tio n  an d  cure. So fa r a m a tu re  c a ta ra c t once 
formed has never been m ade to  d isappear. C erta in  a lte ra tio n s in th e  com ­
position of th e  ra tio n s suggest a s lig h t h asten ing  or re ta rd in g  of ca ta rac to u s 
changes. D ifferent stra in s  of ra ts  show variab le  suscep tib ility  to  c a ta ra c t 
formation.
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T his p ro jec t has p resen ted  m any  difficult problem s b u t offers a prom ising 
m eans of approach  in th e  s tu d y  of an  unsolved hu m an  disease w hich m ay 
have  a n u tritio n a l origin in  som e cases.
U se of B a n a n a  an d  M ilk in  D ie ts  for W eig h t C on tro l. (H . S. M itchell 
and  G. M . C ook.) T his cooperative p ro jec t sponsored by  T he U nited  F ru it 
C om pany was begun in  O ctober, 1935. Low calorie diets w hich a t  the  same 
tim e sa tis fy  hunger a re  desirable for any  reducing regim e b u t especially so in the 
case of active  college stu d en ts . One p a r t  of th is s tu d y  is being m ade on a group 
of extrem ely  overw eight s tu d en ts , offering th em  an o p p o rtu n ity  to  reduce under 
th e  guidance of a  tra in ed  d ie titian  and  affording us a  chance to  m ake subjective 
and  objective observations on th e  group. T he d ie ta ry  regim e used consists of 
fru it an d  m ilk, w ith  som e m inor additions, for b reak fast and lunch and  a com­
plete d inner of m ea t and  vegetables of low calorie value. B ananas constituted 
th e  chief fru it used during  one experim ental period while o ther fru its  were used 
during  a lte rn a te  periods.
A nother phase of th is  p ro jec t has been concerned w ith  a d istinctly  under­
w eight group of s tu d en ts  who have  been given supp lem en tary  between-meal 
lunches of bananas and  m ilk in an  effort to  help th em  to  gain. I t  is more 
difficult to  m ain ta in  th e  in te res t and  cooperation of th is group.
D E PA R T M E N T  OF H O R TIC U LTU R A L M ANUFACTURES  
W . W. C h en o w eth  in  C harge
T e ch n o lo g ic a l and  N u tr it io n a l In v e s t ig a tio n s  o f N ew  E nglan d  Apples. 
(.J. A. Clague, C. R . Fellers and  W. A. M aclinn .) Ciders m ade from eight 
varie ties of M assachusetts apples were clarified by  b o th  th e  gelatin-tannin and 
th e  Pectinol processes. T he ciders were exam ined for soluble solids, specific 
g rav ity , pH , viscosity , to ta l acid ity , tan n in , pectin , and  ash, bo th  before and 
a fte r clarification.
R o xbury  R u sset was found  to  be a v ery  desirable v a rie ty  to  use for the 
m anufactu re  of cider for beverage purposes. W ith  o ther varieties better 
q u a lity  w ould p robab ly  be ob ta ined  by  blending tw o or m ore varieties.
Chem ical tes ts  show ed th a t  clarification by  e ith e r th e  gelatin-tannin or the 
Pectinol process did no t appreciab ly  affect th e  specific g rav ity , sugar content, or 
p H  of th e  ciders. R ela tive  viscosity, pectin  con ten t, and  tan n in  and coloring 
m a tte r  were, however, m ost significantly  changed by  th e  clarification treat­
m en t. T he g e la tin -tann in  m ethod  caused a m uch greater loss of tannin and 
coloring m a tte r  th a n  did th e  Pectinol process.
A sm all coil flash pasteurizer was constructed  an d  found  to  be a satisfactory 
m ethod  of preserv ing  clarified cider.
A s tu d y  of th e  m an u factu re  of spark ling  cider on a  sm all scale has been 
s ta rte d .
A com parison of th e  2, 6 d ichlorophenolindophenol titra tio n  w ith the iodine 
t it ra tio n  m ethod  on sam ples of pasteurized  clarified and  germ-proof filtered 
cider show ed th a t  th e  iodine titra tio n  gave four tim es as m uch ascorbic acid 
(v itam in  C ) as did th e  t itra tio n  w ith  th e  dye. N either m ethod showed the 
presence of a  significant am o u n t of v itam in  C w hen cider is com pared with 
som e of th e  foods hav in g  a  h igh an tisco rb u tic  value.
C ranberry In v e s t ig a tio n s . (C. R . Fellers, J . A. Clague, P . D . Isham  and 
W m . B. Esselen, J r . ) Subm ergence of th e  p lan ts on th e  bog causes an  increased
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rate of resp ira tion  in  th e  cranberries an d  an  increase in carbon-dioxide co n ten t 
of the  in te rn al a tm osphere. I t  is p robable  th a t  th is increased  ra te  of resp ira­
tion weakens th e  c ran b erry  and  facilitates fungus invasion . F rosting  reduces 
the ra te  of resp iration . T em p era tu re  of sto rage has a  m ark ed  effect on keeping 
quality . Low tem p era tu res  slow up  all th e  physiological activ ities of th e  fru it 
and extend th e  storage life. T he carbon-dioxide co n ten t and  the  carbon-dioxide 
oxygen ra tio  v a ry  d irectly  w ith  the  keeping q u ality . T he carbon-dioxide and 
oxygen conten ts of th e  in te rn al gas v a ry  w ith  th e  ra te  of resp iration . A t h igh 
respiratory ra tes th e  com bustible reserves are  soon oxidized and  sto rage life 
shortened. T he carbon-dioxide oxygen ra tio  m ay  be used to  fo recast th e  
approxim ate keeping q u a lity  of cranberries for several m on ths in advance.
There is no correlation  betw een catalase  a c tiv ity  and  resp ira tion  of c ran ­
berries in  cold storage. In  general, cranberries show  a sh a rp  increase in  catalase  
activ ity  a  sho rt tim e before th ey  begin to  show s tru c tu ra l breakdow n. T he 
potassium  perm anganate  t it ra tio n  m ethod  for catalase  a c tiv ity  is inaccura te  
because of in terfering  substances.
The researches on th e  isolation  and  d e te rm ination  of organic acids of th e  
cranberry have been com pleted an d  a pap er p repared  for publication .
C ranberry  juices, b o th  raw  pressed an d  h e a t ex tracted , have  been p rep ared  
and m ade in to  sa tisfac to ry  beverages. T he y ield of raw -pressed ju ice is 2.5 to
3.0 gallons per barre l (100 lb s .) of cranberries. C ran b erry  juice m ay  be clarified 
by m eans of a  pectinase  enzym e p rep ara tio n , Pectinol. A s tu d y  is being m ade 
of cranberry cordials.
Microscopic stud ies of c ranberry  sauce show th a t  there  is a d irec t re la tion  
between th e  percentage of m icroscopic fields show ing m old filam ents and  th e  
actual precentage of decayed cranberries used in m an u factu ring  th e  sauce. B y  
this means i t  will be possible to  determ ine w ith  considerable accuracy  th e  a c tu a l 
percentage of spoiled, decayed fru it used in m anufactu ring  sauce.
A bacteriological s tu d y  of th e  feces of albino ra ts  has show n th a t  th e  add ition  
of fresh or dried cranberries to  th e  d ie t reduces th e  num ber of B . coli organism s 
and gas form ation  in th e  in testin al tra c t.  A d ie t con ta in ing  cranberries tends 
to lower th e  pH  of th e  en tire  in testin al tra c t,  p a rticu la rly  w hen th e  basal d ie t 
itself is one which prom otes a  lowered in testin al p H . T nis evidence indicates 
th a t cranberries should have  a favorable  effect in  reducing in testin a l p u tre fa c ­
tion and bringing ab o u t a  m ore ton ic  condition  in th e  in testinal tra c t.
The use of th e  ferric oxide reduction  te s t  of Bergeim  as a  m easure of in ­
testinal pu trefaction  has show n th a t  fresh apples, cranberries, an d  blueberries 
significantly reduce in testinal pu trefaction .
T om ato  J u ic e  In v e s t ig a tio n s . (C. R . Fellers, W . A. M aclinn  and  J . A. 
Clague.) A full rep o rt on th e  v itam in  C co n ten t of b o th  com m ercially  canned 
and laborato ry -p repared  to m ato  juices h as been published in  Jour. Hom e  
E c o n 27, 447-451. T he a tte m p t to  use th e  T illm an s’ titra tio n  m ethod  for 
the estim ation of ascorbic acid  in to m a to  p ro ducts has no t been en tire ly  success­
ful. The w ork is being continued. T h e  d a ta  show th a t  canned to m a to  juice 
is an excellent an tisco rbu tic  an d  m ay  be safely su b s titu te d  for c itru s fru its  
as a source of v itam in  C.
*
Red S q u ill R esea rch . (R . E . B uck, E . M . M ills and  C. R . Fellers.) Two 
papers have been published giving th e  resu lts of th is  investiga tion  to d a te  (Tnd. 
Eng. Chem. 27: 1377-1380; 1497-1499). T he value  of alcoholic e x trac t p re ­
pared by percolation  m ethods as a  p o ten t ra tic ide  has been fully  d em o n stra ted  
by extensive lab o ra to ry  and  field tests .
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M icro b io lo g y  o f D ried  F ood s. (J. A. Clague in  cooperation w ith  the 
D ep artm en t of B acterio logy.) T he num ber of m icroorganism s on dried foods 
varies from  a  few thousand  pe r gram  as a  m axim um  on dried fru its  up to 
several m illions per gram  on dried  vegetables.
T ests conducted  w ith  a  sm all tu n n el d rier show ed t h a t  artificial drying 
effectively elim inated  y eas ts an d  m ateria lly  reduced th e  num bers of bacteria 
an d  m olds on dried  fru its . R eduction  of th e  num bers of m icroorganism s on 
vegetables during  th e  d ry ing  process was n o t so m arked  as w ith  fru its; in fact 
deh y d ra tio n  alone did n o t com pletely elim inate Escherichia coli which was 
inocu lated  on th e  vegetables, a lthough  th e  blanching process was efficient in 
th is  respect.
Solid m edia suggested for a  s tu d y  of dried  foods are: p lain  n u trien t agar as 
recom m ended in S tan d ard  M ethods of W ater Analysis, and  tom ato  agar for 
y eas ts an d  molds.
T he m ethods used in  th e  com m ercial deh y d ratio n  of foods should produce 
a safe p ro d u c t, especially w hen it  is considered th a t  m ost of these foods are 
cooked before being consum ed.
A pap er on th is  s tu d y  is now in press. (Food Research 1: 4 5 -5 9 .)
N u tr itiv e  a n d  T e ch n o lo g ic a l S tu d ie s  on  F ish ery  P rod u cts. (C. R.
Fellers, J . A. Clague, F . P . Griffiths, W . S. C onw ay Jr., and  V. K . W atson.) 
A dditional experim ents have  confirm ed our previous report on th e  Atlantic 
w hiting  as su itab le  for canning, flaking and  chowders. T his s tu d y  will be ex­
ten d ed  to  include fu rth e r technological and  n u tritio n a l investigations on this 
fish.
P a r t  of th e  s tu d y  of fish m eal in  p o u ltry  feeding has been published in Trans. 
Fisheries Soc. 64; 293-303.
B io-assays of m ackerel oil show ed th a t  th e  body oil contained about 7 U.S.P. 
u n its  of v itam in  A per gram  while th e  liver oil con ta ined  25 un its per gram. The 
m ackerel body  oil conta ined no significant am o u n t of v itam in  D, while the 
liver oil h ad  ab o u t 25 U .S .P . u n its  per gram . T he m ackerel oil when fed to 
ra ts  w ith  casein or w ith  fat-free  m ackerel flesh h ad  an  ap p aren t toxic effect on 
th e  ra ts .
N u tritio n a l and  chem ical stud ies on th e  sand  crab, Platyonichus ocellatus 
and  th e  blue crab, Callinectes sapidus show ed them  to  be very  sim ilar in com­
position  and  food value. T he crab  m ea t p ro te in  was found to  have approxi­
m ate ly  th e  sam e biological value  as beef p ro tein .
A scorbic  A cid (V ita m in  C ) C o n ten t  o f  R aw , C ooked, and Canned
R h u b a rb . ( C .  R . F e l l e r s ,  J .  A. C lague, an d  W alter S tep a t.)  R hubarb is a 
good source of v itam in  C. T he pro tec tive  level for guinea pigs is 3 to 4.5 grams 
daily . C ooking th e  rh u b a rb  in to  sauce causes a loss of 30 to  40 percent of the 
an ti-sco rbu tic  facto r. R h u b a rb  canned in  w ater does no t p ro tec t guinea pigs 
from  scu rv y  w hen fed a t  a  daily  level of 7 gram s (5.3 gram s of rhubarb). 
T itra tio n  stud ies w ith  2, 6 dichlorophenoliridophenol show th a t  the  titration 
an d  th e  an im al assay  m ethods y ield com parable results. T his paper is now in 
press. (A m er. Soc. Hort. Sci. Proc., Vol. 33 .)
H o m e C a n n in g  R esea rch . (C . R . Fellers, A. S. Levine and W. A. 
M aclinn .) In te rn a l pressures in glass ja rs  during  therm al trea tm en t in both 
w a te r  b a th  and  pressure cooker were determ ined by m eans of specially con­
s tru c te d  eq u ipm en t. Sim ilarly, two m ethods of accurate ly  m easuring vacuum 
in  sealed glass ja rs  have  been devised, and  th e  m anuscrip t has been accepted 
for publica tion . (Food Research 1: 41-44.)
Two years of lab o ra to ry  w ork and cooperative hom e canning in which a
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glass ja rs  of food were processed fully sealed, i.e., w ith  th e  wire bails clam ped 
down, have  show n th a t  th is new canning procedure is dependable, safe and  
superior to th e  m ethod  in com m on use. T he in te rn a l pressure w ith in  th e  jars 
during processing is never high enough to  co n stitu te  a h aza rd . In  th is w ork 
65 cooperators canned 15,355 ja rs  of 41 different food p roducts. T h is m ethod  
decreases m arked ly  th e  Joss of liquid from  ja rs  du ring  processing, im proves 
their appearance, saves tim e, m akes unnecessary  th e  handling  of th e  ja rs  a fte r 
processing, anti h as no effect on e ith e r breakage or spoilage. I t  seem s likely 
th a t these resu lts will g rea tly  influence hom e-canning m ethods everyw here.
Use of Corn S u gar  in  M a n u fa c tu r ed  F ru it  a n d  V eg eta b le  P ro d u c ts .
(C. R . Fellers and Joseph M iller.) Purified crystalline  corn sugar (dextrose) 
may be p a rtia lly  su b s titu te d  for sucrose in m an y  jam s, preserves, jellies, canned 
and frozen fru its , and  pickles. U sually  m ore th a n  25 percen t can n o t be used 
because of crysta l fo rm ation , insufficient sw eetness, or a changed flavor. I t  
cannot be used in canning sw eet corn or peas because of m ark ed  darkening, 
due to th e  high pH  value of these  p roducts . D extrose ad d ed  to  cucum bers, 
peppers, or green tom atoes accelerates fe rm en ta tio n  and  increases acid p ro­
duction —  b o th  of w hich are desirable. D extrose, used to  th e  ex te n t of 50 
percent of th e  to ta l sugar in  sw eet pickle p ro ducts , im proves b o th  th e  ap p ear­
ance and tex tu re  of th e  pickles.
Frozen Food In v e s t ig a tio n s . (C. R . Fellers an d  W alter S te p a t.)  F resh  
raw peas, sh ipped in iced ham pers, lost 30 to  50 p e rcen t of th e ir  ascorbic acid 
(vitam in C ) co n ten t a fte r  24 to  48 hours. Frozen, b lanched  peas lo st 35 to  65 
percent of th e ir  ascorbic acid co n ten t a fte r cooking. U nder th e  sam e condi­
tions, canned peas lost from  75 to  90 percen t. G uinea pig bio-assays show ed 
the average p ro tec tive  levels of peas to  be approx im ate ly  as follows: R aw  
peas as received in  th e  pods a t  A m herst, 2.9 gram s; fresh peas (cooked), 3.6 
grams: frozen peas (cooked), 4.6 gram s; an d  canned peas (h ea ted ), 8.8 gram s.
Similar stu d i esare being conducted  on th e  effect of storage, freezing, and  
canning on th e  ascorbic acid co n ten t of sp inach an d  lim a beans.
U tiliza tio n  of C u ll O n io n s. (C. R . Fellers an d  J . A. C lag u e .) T he only 
work on th is p ro jec t w as in  connection w ith  th e  fe rm enting  of sm all onions for 
use in relishes and  m ixed pickles. A sa lt concen tra tion  approx im ating  15 pe r­
cent gave best results .
N u tr itio n a l S tu d ie s  o n  B lu eb err ies . (O reana M erriam , C. R . Fellers 
and P. D. Ish am .) C on tinued  stud ies show  little  difference in v itam in  C con­
tent among th e  im p o rta n t cu ltiv a ted  varie ties. All are fa ir sources of v itam in  
C, with a daily  p ro tec tive  level for gu inea pigs of 8 to  12 gram s. If  b lueberries 
are kept solidly frozen, no significant loss in  v ita m in  C occurs. If  defrosted  
and refrozen, serious losses occur. C anned  b lueberries are v a riab le  in  th e ir  
vitam in C con ten t an d  range from  fa irly  good to  poor sources of th is  v itam in . 
The da ta  a re  being p rep ared  for publica tion .
V itam in  D In v e s t ig a tio n s . (C. R . Fellers, P . D . Isham , W . B . E sselen 
and R. E . B u c k .) A su m m ary  of th e  w ork  on  th e  v itam in  D p o tency  of m ilks 
produced in M assachuse tts  has been published (A m er. Jour. Pub. H ealth  25: 
1340-1345). Only 2.6 p e rcen t of th e  sam ples of v itam in  D m ilk exam ined were 
seriously deficient in th is  v itam in . V itam in  D  assays are being conducted  on 
certain fish m eals used as p o u ltry  foods, and  also on th e  bod y  and  liver oils 
of the A tlan tic  w hiting . C ooperative  w ork w ith  th e  A;O.A.C. C om m ittee  
on V itam in S tan d ard iza tio n  has also been carried  on w ith  a  view to  se ttin g  
up s tandard  m ethods for v ita m in  bio-assay.
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D EPA R TM EN T OF OLERICULTURE  
G ran t B. Sn yder in  C harge
P a c k e t  S eed  S tu d ie s .  (G. B. Snyder and  A. P . T u ttle .)  A large m ajority  
of hom e gardeners b u y  th e ir  vegetable seeds from  th e  neighborhood store in 
e ither packet or bu lk  lo ts. I t  has been found th a t  seeds purchased in  this 
m an n er freq u en tly  have  a  variable germ ination  and  are no t tru e  to the  name 
u n d e r w hich th ey  are  sold. In  order to  check these factors, s ta te  inspectors 
purchased  some 207 lo ts from  various stores in  th e  S ta te . These included 
eleven of th e  m ore com m on vegetables.
F ield notes on germ ination  ind icated  fa ir v ita lity  of m ost lots. A few samples 
of le ttu ce  an d  beans failed to  germ inate  and  o thers germ inated  from  30 to 60 
p ercen t. T he various lo ts were surprisingly  tru e  to  nam e. Off types were 
n o ted  in only a few cases, an d  even w here observed th e  percentage was very 
sm all.
S y s te m a t ic  S tu d ie s  o f T u r n ip s  a n d  R u ta b a g a s .  (G. B. Snyder.) De­
ta iled  p lan t and  ro o t records were tak en  of 26 lo ts (14 varie ties) of rutabagas 
an d  35 lots (16 va rie tie s) of tu rn ip s . T his is a cooperative project w ith the 
Federal D ivision of F ru it  an d  V egetable Crops and  Diseases, and the  data 
ob ta in ed  will be used in th e  com pilation of a  Federal ty p e  book.
S y s te m a t ic  S tu d ie s  o f V e g e ta b le s . (A. P . T u ttle  and  G. B. Snyder.) 
D uring  th e  p as t few years a large num ber of im proved and  new varieties of 
vegetables have been offered to  th e  vegetable grower. In  order to  evaluate 
these  new er sorts, th ey  were p lan ted  in th e  tria l plots along w ith the more 
im p o rta n t s ta n d a rd  varie ties. Perform ance, qua lity , and  value for commercial 
and  hom e-garden purposes were recorded for bo th  groups. The following is a 
p a rtia l list of th e  varie ties and  stra in s  of each k ind  of vegetable studied : Lima 
beans, 67; N ew  Y ork le ttuce , 37; tom atoes, 90; beets, 21; celery, 43; carrots, 
37; peppers, 36; hy b rid  sw eet corn, 90.
M an y  of these new er so rts did n o t prove as sa tisfac to ry  as the  present stan­
d ard  varie ties and  are no t ad ap ted  to  M assachuse tts  conditions,
Seed  T r e a tm e n t  o f L im a  B e a n s . (A. P . T u ttle .)  Prelim inary  studies on 
th e  influence of red oxide of copper on th e  germ ination  of lim a beans indicated 
th a t  un d er norm al field conditions th is  fungicide did no t inh ib it seed germina­
tion . In  m ost cases th e  trea te d  lo ts produced a b e tte r  s tan d  of more vigorous 
p lan ts  th a n  th e  u n trea te d  lots.
A s p a ra g u s  In v e s t ig a t io n s .  (R obert E . Young, W altham .)
Fertilizer E xperim ent. T h is experim ent has been concluded w ith this year’s 
records due to  th e  labor expense involved and th e  w ithdraw al of cooperative 
funds. I t  has  also been found th a t  th e  experim ent was no t producing reliable 
resu lts  w hich could be used to  fo rm ulate  conclusions of m aterial aid to our 
asparagus growers. C erta in  observations and  conclusions m ay  be drawn from 
th e  th ree  series of p lo ts th a t  were located  a t  Concord, W altham , and Eastham, 
M assachuse tts .
1. D uring  th e  first tw o years th e  asparagus located  on the  coarse sandy 
gravel soil a t  N o rth  E as th am  on C ape Cod gave approxim ately double the 
y ield ob tained  a t  W alth am  on a heavier soil. In  la te r years th e  advantage was 
sligh tly  less. A com parison of th e  C oncord p lots located on a fine sandy soil 
an d  th e  W altham  p lo ts ind icates th a t  th e  W altham  soil produced a slightly 
b e tte r  y ield all during  th e  experim ent. P a r t  of th is difference is probably due 
to  facto rs o th er th a n  th e  soil.
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2. T he resu lts of th e  experim ent lead to th e  conclusion th a t  organic m a tte r  
in the  form  of e ith e r m anure  or seaweed is of u tm o s t value in th e  early  develop­
m ent of th e  asparagus p lan ts  and  in the  p roduction  of h igh yields of asparagus. 
The supply  of organic m a tte r  in  th e  soil of asparagus p lan tings should  be m ain ­
tained a t  a  fairly  high level by  th e  app lication  of m anure  o r som e o th er form  
of organic m a tte r  if above average production  is to  be ob tained .
3. The yield of asparagus was g rea tly  increased by  th e  app lication  of an  
ample supply of po tash . U nder th e  conditions of th e  experim ent, th is  am o u n t 
was 700 pounds per acre. T he m ost econom ical app lication  appeared  to  be 
nearer 500 pounds per acre. M u ria te  of po tash  produced  m uch b e tte r  yields 
than  did e ither su lfa te  or n itra te  of po tash .
4. T he use of calcium  cyanam id  p roved  to  be an  excellent m eth o d  of con­
trolling weeds e ith e r during  or a fte r  th e  cu ttin g  season, an d  a t  th e  sam e tim e 
supplied all th e  n itrogen  necessary. T he lim e residue w ould also be of value 
in m aintaining th e  p roper soil reac tion  for asparagus.
Varietal Improvement. An analysis of th e  ind iv idual y ield records ob ta in ed  
from 278 selected asparagus p lan ts  show s th a t  th e  p lan ts  th a t  produced  a good 
yield in  1933 and 1934 were am ong th e  best p roducers th is  p a s t year. T he 
average p roduction  for all p lan ts  w as 11.5 spears w eighing 15.6 ounces. T he 
female p lan ts produced an  average of 8.9 spears w eighing 14.0 ounces as com ­
pared w ith th e  m ale p lan ts  th a t  produced  13.8 sta lk s  w eighing 16.9 ounces. 
The average spear p roduction  for th e  10 h ighest p lan ts  was 194 percen t above 
the average spear p roduction  of all p lan ts . T he w eight of spears for th e  highest 
10 was 161 percen t above th e  average for all p lan ts. R ecords were m ade of th e  
number of sta lks sen t up  b y  th e  p lan ts  during  th e  sum m er, and  a positive  
correlation was found  betw een th e  p roduction  of a large nu m b er of s ta lk s  in 
the sum m er and  h igh y ield  during  th e  cu ttin g  period.
There seems to  be considerable difference in th e  denseness of th e  g row th of 
these p lants. All p lan ts  were classified as hav ing  dense or sparse g row th . W hen 
the yields of these tw o groups w ere com pared it  was found  th a t  th e  p lan ts  
having dense foliage were th e  largest producers.
The five h ighest y ielding fem ale p lan ts  were p a ired  w ith  th e  h igh five m ales 
for the p roduction  of seed. B y  th e  use of cages and  b o th  h an d  and  fly po llina­
tion, sufficient seed was o b ta ined  for fu tu re  tr ia l to  determ ine  th e  y ielding power 
of the various lines.
Depth o f P lanting  and Height o f Cutting. T he resu lts  from  th e  dep th-of- 
planting phase of th is  experim ent have  changed only sligh tly  from  th e  resu lts 
obtained for th e  p a s t tw o years. D eep p lan tin g  (8"') has reduced th e  s tan d  
and thus th e  yield, while th e  shallow  p lan ted  roo ts (2 to  4 " )  have  ap p aren tly  
not been in jured  by  e ith e r cu ltivation  or freezing an d  thaw ing .
Due to th e  la te  s ta r t  of th e  asparagus season an d  to  th e  fa c t th a t  th e  cu ttin g  
was not qu ite  so prolonged as usual, th e  y ield was below t h a t  of la s t y ear. In  
the height-of-cutting  experim ents, th e  p lo ts w here th e  spears were cu t w ith  4 
inches of green yielded ab o u t th e  sam e as las t season. W here th e  spears were 
cut with 8 and 12 inches of green, th e  yields were considerably  below th e  yields 
of last season. W hile th e  yield from  th e  p lo t w here spears a re  cu t w ith  only 
4 inches of green was n o t reduced  by  th e  sho rtened  season, i t  was still m uch  
below th a t produced w here th e  spears are allowed to  grow u n til 8 o r 12 inches 
of the  sta lk  is green. C u ttin g  asparagus w ith  only 4 inches of green has no t 
increased th e  yield, as m any  grow ers expected.
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Seed  Im p ro v e m en t. (R obert E . Young, W alth am .)
W altham Scarlet Shell Bean. A pproxim ately 60 sam ples of an  improved 
F rench  H o rticu ltu ra l bean were d istribu ted  to  leading bean growers under the 
nam e of W altham  Scarlet Shell bean. Of th e  growers who re tu rn ed  th e  ques­
tionnaire, 89 percent s ta te d  th a t  i t  was a  b e tte r  bean th a n  th ey  were able to 
secure from  established sources.
T he d istrib u tio n  of th e  sam ples was such th a t  th e  bean  was considered satis­
fac to ry  for m ost of th e  im p o rtan t vegetable growing sections of th e  State. 
Sufficient stock  seed has been produced to  insure an  am ple supply  of seed in 
th e  near fu tu re . M ost of th e  growers found th a t  th e  bean had a b righ t scarlet 
color w ith long s tra ig h t pods, and  produced high yields w ith m ost of the  pods 
ripening a t  th e  sam e tim e.
W altham B eauty Pepper. D uring  th e  p as t season extensive tria ls of peppers 
were m ade for th e  purpose of determ ining th e  value of th e  W altham  Beauty 
pepper. T his new pepper was th e  h ighest producer in com parison w ith eleven 
of th e  m ost im p o rtan t pepper varie ties available, and  was second in earliness 
and  th ickness of flesh. D uring  th e  spring 125 growers asked for samples of 
seed for tria l. Of these growers 60 percen t considered th e  pepper be tte r than 
th e  v a rie ty  th ey  are now growing; 28 percen t ind icated  th a t  the  W altham 
B eau ty  was as good as th e ir p resen t v a rie ty ; and  12 percent reported  it to be 
inferior. I t  has been found th a t  un d er conditions where th e  California Wonder 
ty p e  peppers will se t and produce a sa tisfac to ry  crop th e  W altham  Beauty 
does no t y ield well. On th e  F ield S ta tio n  grounds th e  W altham  B eauty pro­
duced over four tim es as m uch fru it as th e  California W onder.
B reeding and  selection for b e tte r  un ifo rm ity  were continued w ith the  result 
th a t  a  selection bearing th e  fru it dow n-curved in con trast to  th e  upright fruit 
of th e  W alth am  B eau ty  has been im proved so th a t  i t  gives alm ost as high a 
yield as th e  la tte r.
T he W altham  B eau ty  pepper was exhibited a t  th e  M assachusetts Horti­
cu ltu ra l Society fall vegetable show and  received th e  Society’s highest award, 
a  F irst-class C ertificate.
Tomatoes. An im proved selection of th e  F ield S ta tion  Com et, now known 
as W altham  Forcing T om ato , has been d istrib u ted  am ong growers. In the 
greenhouse a t  th e  F ield S ta tio n  th e  tom ato  proved to  be as high a producer as 
th e  p a ren t from  w hich it w as selected, and  h ad  only 10.8 percent No. 2 fruit 
as com pared to  18.2 percen t produced by  th e  p aren t. The new selection is 
larger and  there  is less of th e  green color on th e  stem  end of th e  tom ato than 
originally. A pproxim ately  75 percen t of th e  growers in  the  Boston area are 
using  th e  W altham  Forcing to m ato  or a  s tra in  th a t  a t one tim e was derived 
from  it. A cross betw een th e  W alth am  Forcing and  th e  L loyd is proving satis­
fac to ry  as an  outside trellis to m ato  for some growers. Selection is being con­
tin u ed  to  im prove th e  core of th e  fru it.
B el-M ay Lettuce. T hree  selfed lines of selected B el-M ay lettuce were dis­
tr ib u te d  to  leading growers of greenhouse lettuce  th is  p ast season. Only a part 
of th e  growers have  com pleted th e  trials, b u t those reporting  s ta te  th a t the 
stra in s  are very  even and  p ractically  free from  any  deform ed plants such as 
appeared  in th e  regular B el-M ay stra in . Of th e  th ree  stra ins distributed, No. 
1 has a very  sm all fram e with a m edium  size head; No. 2 has a medium size 
head  and fram e; and No. 3 has a large ra th e r  loose head and medium large 
fram e. T he No. 3 is m ore like th e  M ay K ing, one of the  parents of the Bel-May.
W ym an  Crosby Beet. Selfing and selection were continued w ith the Wyman 
C rosby b eet in  an  effort to  im prove th e  in ternal color. I t  has been impossib e
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so far to  secure a  beet th a t  has deep in ternal color along w ith earliness, un i­
form ity, and  good ex ternal appearance.
Blue Hubbard Squash. Six selfed lines of B lue H u b b a rd  squash  were com ­
pared w ith two stra in s  grow n by leading squash  growers. U nder ou r conditions 
the selfed lines were superior in y ield and  had  a  b e tte r  color and  a  h a rd er shell, 
but did no t have as desirable shape, nor were th ey  as w arted  as m any  growers 
consider ideal for m ark e t squash . Crosses were m ade betw een selfed lines and  
also betw een selfed lines and th e  com m ercial s tra in s  in an  a tte m p t to  im prove 
the shape and regain som e of th e  vigor of vine grow th lost du ring  th e  selflng. 
The selfed lines produced a large num ber of sm all to  m edium  sized, v ery  un i­
form squash as com pared to  th e  v ery  m ixed lo t found in m ost com m ercial 
strains.
Cucurbita Pepo. A genetical s tu d y  was u n d e rtak en  du rin g  th e  y ea r w hich 
involves certain  crosses in  Cucurbita pepo betw een a line hav ing  a h a rd  te s ta  
such as is usually  found in th e  com m on so rts and  one hav ing  a  so ft green te s ta . 
Crosses were m ade las t y ea r in th e  greenhouse, b u t  w hen th e  seed was grown 
outside i t  was found  th a t  th e  soft-seeded s tra in  w as no t hom ozygous fo r th e  
soft-seeded character. M an y  p lan ts  were selfed las t sum m er to  p u rify  th e  
strain.
Hutchinson Carrot. T he stock  seed of F ield S ta tio n  s tra in  of H u tch in so n  
carrot is being m ain ta in ed , an d  efforts have  been m ade to  im prove th e  core of 
the carrot w ithou t sacrificing a n y  of its desirable characters . Crosses betw een 
the H utchinson and  th e  T endersw eet th a t  looked so prom ising  las t season were 
lost from ro t du ring  th e  spring . A pproxim ately  500 pounds of carro t seed 
produced from  F ield S ta tio n  stock  seed was m erchandized  b y  a  fa rm ers’ asso­
ciation during th e  p a s t year.
C elery S to ra g e . (R obert E . Young, W alth am .) In  connection  w ith  th e  
celery storage w ork, experim ents were conducted  to  de term ine  to  w h a t ex ten t 
the sugars and  sto red  m ateria ls in  th e  outside  petioles of celery m oved to  th e  
heart for th e  elongation  an d  en largem ent of th e  sm all cen ter petioles th a t  go 
to make up th e  m ark e tab le  p o rtio n  of Pascal celery. I t  was found  th a t  th ere  
was quite extensive loss of w eight by  th e  outside  sta lk s  and  a gain  by  those  in 
the center. T his loss by  th e  outside  sta lk s  was 30 percen t, of w hich 11.5 pe r­
cent was no t accounted  for by  gains of th e  cen ter sta lks. T here  was som e 
rotting of th e  celery leaves, and  it  is difficult to  e stim a te  w h a t p o rtion  of th e
11.5 percent loss was due to  ro t and  w h a t was due to  resp iration . T he celery 
was in storage a t  32° to  35° F . fo r over fo u r m on ths. R efrac tive  indices ob­
tained from th e  expressed ju ice of th e  celery petioles ind ica ted  th a t  th ere  was 
about 4 percent soluble solids in th e  outside  petioles. T h e  percen tage g rad u ally  
increased in th e  s ta lk  u n til i t  reached ab o u t 6.5 percen t in  th e  center. T hese 
percentages did no t change m uch as th e  celery rem ained  in  storage.
The results of th e  celery sto rage experim ent ind ica te  th a t  m uch of th e  loss 
experienced by th e  growers has been due to  pack ing  th e  celery too  tig h t, th u s  
preventing proper circu la tion  of a ir a round  th e  lower po rtio n  of th e  petioles. 
A tem perature of 32° to  36° F . has p roved  to  be th e  best for th e  sto rage of 
Pascal celery. T he h u m id ity  in  th is  co m p artm en t ranged  from  75 to  95 pe r­
cent and seemed to  be sa tisfac to ry . B y  th e  use of refrigeration , celery was 
kept in a  m arketab le  condition  ab o u t a  m o n th  a fte r  com m ercial celery had  
disappeared.
68 M ASS. E X P E R IM E N T  ST A T IO N  B U L L E T IN  327
D E P A R T M E N T  O F  P O M O L O G Y  
F . C. S e a rs  in  C h a rg e
T he w in ter of 1934-35 was, like th e  previous one, of unusual seven ty . The 
m inim um  tem p era tu re  was nearly  as low b u t there  was m uch less damage to 
f ru it p lan ts . T he peach  crop in  th e  college orchards was a com plete failure 
th ough  th ere  was a  sca tte rin g  crop in  th e  S ta te . B aldw in trees failed to  produce 
a  norm al crop, p robab ly  due to  th e  weakening effect of th e  w in ter of 1933-34. 
T he apple crop was a  little  larger th a n  th a t  of th e  previous year.
T h e  I n t e r r e la t io n  o f S to c k  a n d  S c io n  in  A p p le s. (J. K . Shaw .) The 
po tash  deficiency problem  in  th e  stock and  scion o rchard  continued. M uriate 
of po tash  was again  applied to  th e  entire  o rchard  except four rows. Tests for 
po tash  in  th e  leaf petiole by  T h o rn to n ’s m ethod ind icated  a  higher content in 
th e  p o tash -fertilized  trees, b u t  th ere  was slight, if any , im provem ent in the 
appearance of th e  trees. T his work will be continued to  see if th e  trees improve 
nex t year.
W ork w ith  th e  M ailing types of clonal stocks was continued. A bout 5,000 
g ra fts  of scions of these  stocks on seedling roots were m ade in m idw inter instead 
of A pril as in  th e  previous year. R esults how ever were no t encouraging. The 
scion wood was exposed to  am m onia fum es from  th e  cold-storage compressor 
w hich m ay  have  h ad  an  in jurious effect. T his question will be investigated.
T he nurse roo t g rafts  in 1934 th a t  failed to  roo t from  th e  scion and were 
reset, roo ted  well, especially where new grow th was covered w ith  soil. If nurse 
ro o t g rafts are cu t a t  th e  surface of th e  ground and  th e  row hilled up as soon as 
g row th is m ade, rooting  will be g reatly  favored.
T he orchard  in South  A m herst se t in  th e  fall of 1934 gave a good stand of 
trees bu t m ade sm all grow th. T his w as p robab ly  due to  th e  drought in late 
sum m er w hich was severe on th is gravelly  soil.
T he en tire  crop of shoots from  th e  stool bed of M ailing stocks was cut in the 
fall of 1934 leaving only th e  roo t system s. These sprou ted  slowly in the spring 
b u t even tually  nearly  all m ade new shoots. T he shoots th a t  had  rooted were 
cu t in th e  fall of 1935 b u t one or m ore shoots were left on each p lan t. Evidently 
severe cu ttin g  is harm ful to  a  young stool bed.
T re e  C h a r a c te r s  o f F r u i t  V a r ie t ie s . (J. K . Shaw and A. P . French.) 
To s tu d y  and  place on record characters by  w hich all our fru it varieties can 
be identified in th e  nu rsery  will require  a  long tim e. A publication is in prepara­
tio n  w hich will include nearly  one hun d red  varie ties of apples m ost commonly 
grown in our nurseries, contain ing  illustra tions of th e  leaf, one-year and two- 
y ear trees, and  flowers, to g eth e r w ith  a  technical description, chief distinguish­
ing characters, and  differences from  sim ilar varieties.
A no ther effort to  build  up  a cherry  nursery  contain ing  all varieties commonly 
grow n in nurseries w as m ade th is sum m er. T he buds were waxed with melte 
paraffine and  th ere  seems to  be a  b e tte r  s tan d  of buds th an  was obtained
previously . _ .
T he v a rie ty  certification w ork of th e  M assachusetts F ru it Growers Associa­
tio n  was con tinued  as for th e  p a s t fifteen years. Inspection  for trueness to 
nam e b u t  w ith o u t certification was increased by  th e  exam ination of two arge 
nurseries in  M ary land  and  D elaw are, m aking ten  in all, and two re q u e s ts  were 
refused because th ey  were m ade too late . I t  is expected th a t  there will ce 
fu rth e r increase in th is  work nex t year. W hen varieties are set r ig h t  m tne 
nu rse ry  row, few m isnam ed trees will be sold to growers. There was this year
A N N U A L  R E P O R T , 1935 69
one case of fifty  m isnam ed trees coming from  an  inspected  nu rsery . T his 
may be a  case of erroneous labeling a fte r digging, o r i t  m ay  be th a t  th e  trees 
were grown in an  un inspected  nursery  and  no t in th e  inspected  nu rsery . All 
this work is done in vaca tion  tim e and  w ith o u t expense to  th e  S ta tion .
T h e  G e n e t ic  C o m p o s itio n  of P e a c h e s .  (J. S. B ailey an d  A. P . F ren ch .) 
During th e  w in ter of 1934-35 all f ru it buds of th e  peach were again  killed by  
low tem pera tu res so th a t  no crossing w ork could be done in 1935. In  th e  
spring of 1935, 1082 selfed and  crossed seedlings were tran sferred  from  th e  
nursery to  o rchard  blocks; also 44 budded  trees from  12 selected seedlings 
were set in an orchard  block for fu rth e r tria l.
Effect o f P r u n in g  B e a r in g  T re e s . (J. K . Shaw  and  O. C. R o b e rts .)  T he 
results of th is p ro jec t were sum m ed up in B ulle tin  320 published du ring  th e  
past year. W hile som e of th e  w ork is being con tinued  th e  p ro jec t m ay  be 
considered com pleted.
C o m p a riso n  o f C u l t iv a t io n  a n d  Sod in  a  B e a r in g  O rc h a rd .  (J. K .
Shaw.) T his p ro jec t has been carried  on as for th e  p a s t five years. T he crop 
was small on bo th  M cIn to sh  and  B aldw in. P ro b ab ly  th e  la t te r  v a rie ty  still 
suffers from  th e  cold w in ter of 1933-34 w hich h u r t  th e  trees th ough  none were 
seriously killed back. T he two p lo ts hav ing  a  com plete fertilizer con tinued  to 
do well.
T ests of D if fe re n t A m o u n ts  o f N i t r a te  o f S o d a . (J. K . Shaw .) T he 
Baldwins in th is o rchard  were severely in ju red  b y  th e  cold of th e  w in ter of 
1933-34 and th ree  trees have  been rem oved on th is account. T he practice  of 
fertilizing only in th e  off y ea r is being con tinued  and  there  was p ractica lly  no 
crop the  p ast season.
C o m p ariso n  o f C u l t iv a t io n  a n d  H eav y  M u lc h in g  fo r  A p p le s . (J. K .
Shaw.) This p ro jec t has been carried  on as in th e  p a s t six years. No fertilizer 
has been used on th e  m ulched p lo ts since th e  p ro jec t was begun in 1922. T he 
cultivated p lo ts have  received n itra te  of soda a t  th e  ra te  of 300 pounds per 
acre since 1930. T he W ealthy  trees have  alw ays been strongly  biennial in 
bearing and th e  M cIn tosh  has show n som e ten d en cy  in th is  d irection  for th e  
last six years. All plots are keeping up production  qu ite  well. A bu lle tin  based 
on this pro ject is in  p rep ara tio n .
T he E ffects o f F e r t i l iz e r  L im i ta t io n  o n  F r u i t  P l a n ts .  (.J. K . Shaw .) 
This project has continued as in  th e  past. T he trees on th e  lim ed p lo ts th a t  
received potash , alone or in com bination , con tinued  to  grow b e tte r  th a n  those 
on the unlim ed p lo ts; while th e  reverse is tru e  on th e  p lo ts th a t  received 
nitrogen and phosphorus, alone or in com bination . On th ree  of th e  four p lo ts 
that have received no fertilizer for m ore th a n  forty-five years, th ere  is little  
difference betw een th e  lim ed and  unlim ed p lan ts; on th e  fo u rth  p lo t th e  u n ­
limed trees are b e tte r.
Further tes ts  for po tash  in th e  leaf petiole, using  th e  m ethod  of T h o rn to n , 
confirm results rep o rted  las t year. On th e  n itrogen-phosphorus p lo t, po tash  
in the petioles was v ery  high on th e  unlim ed p a r t  and  v ery  low on th e  limed 
part. The sam e was tru e  of th e  phosphorus plot. O therw ise th e  po tash  con­
tent followed th e  fertilizer app lications ra th e r  closely b u t  w ith som e v aria tio n  
in individual trees.
Effect o f P o ta s h  a n d  L im e  o n  A p p le  T re e s .  (J. K . Shaw .) T his 
Project was con tinued  as in  previous years beginning in 1927. T he sod was
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broken up , as in 1934, w ith  a  heav y  harrow  and th is practice seems beneficial 
to  th e  trees. T he answ er to  th e  question w hether n itrogen  alone is enough 
to  m eet th e  fertilizer requ irem ents of th is o rchard  is a  negative one; th e  addi­
tio n  of po tash  to  n itrogen  has resu lted  in increased crops.
S tu d y  of V a r ie t ie s  o f F r u i t s .  (J. K . Shaw and  O. C. R o b erts .) Obser­
v a tio n s on new varie ties continues to  be a n  im p o rtan t p a r t  of th e  work. While 
th e re  is no t room  to r all of th e  m any  new varie ties offered for th e  consideration 
of fru it growers, an  effort is m ade to  ob ta in  all th a t  prom ise to  be valuable in 
M assachusetts .
P lum . W rig h t's  E arly  P lum  failed to  crop for th e  first tim e since reaching 
bearing  age. T his is a ttr ib u te d  to  th e  severe cold of th e  p ast two winters. 
T here  was, however, little  killing of th e  branches. I t  is h ard ier th a n  Red June 
and  B eau ty , com peting varie ties of th e  sam e season.
Peach. F o r a  second y ear th e  newer varie ties of peaches failed to  produce 
a  crop. T his is th e  first tim e in over tw enty-five years th a t  two successive 
peach crops have  failed.
Strawberry. D o rse tt an d  Fairfax  are two new varieties of straw berries origi­
n a ted  in  th e  U n ited  S ta tes D ep artm en t of A griculture and  regarded as possible 
rep lacem ents for H ow ard  17 (P rem ier). B oth  are excellent p lan t makers. 
B erries are large and  of sa tisfac to ry  quality . We are now inclined to prefer 
D o rse tt on account of i ts  superior q u a lity  and m ore a ttrac tiv e  appearance. 
B o th  are  w o rth y  of ex tended tria l.
C lerm ont is a  new  v a rie ty  from  th e  N ew  Y ork, (G eneva) S ta tion  and the 
m ost prom ising of any  y e t received, b u t  like o thers from  G eneva considerably 
affected b y  leaf spot.
G reen M o u n ta in  is a  new everbearing  v a rie ty  from  th e  Aiken Nursery, 
P u tn ey , V erm ont. T he fru it is m edium  to  sm all, no t a ttrac tiv e  in appearance, 
an d  of only fa ir q u a lity . T he v a rie ty  is sub jec t to  leaf spot.
Raspberry. Several p lan ts of th e  N ew burgh raspberry  developed mosaic, 
from  w hich th is  v a rie ty  h ad  previously been free. T he affected plants have 
been left to  observe th e  spread  of th e  disease. H ow ever th is varie ty  continues 
to  prom ise to be one of th e  best.
A nother seedling raspberry  received from  G eneva under th e  num ber 5555, 
w hich has been nam ed T aylor, fru ited  for th e  first tim e. T he p lants are very 
vigorous w ith  large a ttrac tiv e  berries of good quality . I t  appears very promis­
ing b u t  fu rth e r experience is needed before an evaluation  can be made. We 
have  a considerable num ber of new seedlings from  Geneva under trial among 
w hich one under th e  num ber 5220 seems m ost prom ising.
F r u i t  B u d  F o r m a t io n  in  th e  S t ra w b e rry .  (R . A. Van M eter.) A 
su m m ary  of th e  resu lts of th is  p ro jec t to  da te  will be published in the Annual 
R ep o rt of th e  A m erican Society for H o rticu ltu ra l Science.
T his p ro jec t has now been red irected  in order to  s tu d y  th e  effect of time^of 
p lan tin g  on fru it bud  form ation . P lo ts of 51 p lan ts each were set on April 29, 
M ay 15, and  June  1. E ach  p lan tin g  was replicated  five tim es. To eliminate 
com plications arising from  a vary ing  s tan d  of p lants, each paren t plant was 
allowed to  form  tw o ru n n er p lan ts  only.
To s tu d y  th e  effects on fru it bud  form ation  of C 0 2 in th e  soil, one-third o 
th e  p lan ts  in each p lo t were fertilized w ith  tw o ounces of dextrose per plant on 
Ju ly  18, one-th ird  were fertilized w ith  one ounce dextrose and one-half ounce 
of n itra te  of soda pe r p lan t, and one-th ird  were left u n trea ted . The materials 
were applied in so lu tion  in a  shallow  trench  abou t each p lan t under the lea\ es.
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If the differential trea tm e n ts  produce noticeable differences, th is  problem  will 
be studied m ore intensively .
Bud M u ta tio n s . (J. K . Shaw  and  W. H . T h ies.) A few of th e  p robable  
m utations produced fru it b u t  too sca tterin g ly  to  give a basis for definite con­
clusions. N ex t y ear th ere  should  be enough fru it for th is  purpose. T h e  “ flat 
lim bed” stra in  of G ravenste in  continues to  produce only norm al wood.
Storage o f A p p les u n d e r  V arious C o n d itio n s . (O. C. R o b erts  cooper­
ating w ith  A gricultural E ngineering D e p a rtm en t.)  W ork on th is  p ro jec t was 
continued on m uch th e  sam e lines as las t y ear an d  th e  conclusions previously  
reached were confirm ed. E vidence accum ulates th a t ,  in o rder to  develop and  
m aintain the  best q u a lity  in M cIn tosh , careful a tte n tio n  m u st be given to 
storage conditions.
Some a tten tio n  was given to  th e  problem  of th e  best d a te  for picking C o rt­
land. Apples were p icked and  p laced in storage on S ep tem ber 19 an d  27 and 
October 5 and  11. H alf of each sam ple was held  con tinuously  a t  32° and  ha lf 
put in a t 45° which was g rad u ally  lowered to  32° a fte r  th e  h a rv est season. 
These showed m ore scald th a n  th e  first lo t. Sam ples from  b o th  lo ts were 
brought in to  a  w arm  room  a t d ifferent tim es and  th e ir  condition  an d  behavior 
observed. Scald was w orst on those  p icked Septem ber 27 and  no scald de­
veloped on those picked O ctober 11. T here  was no t m uch scald on those  
picked Septem ber 19, b u t th e  q u a lity  and  appearance of th e  apples was inferior. 
Those picked O ctober 5 show ed little  scald and  were of good q u a lity  an d  a p p ea r­
ance. No in te rn a l b reakdow n ap p eared  in an y  of th e  sam ples.
This tes t indicates th a t  C o rtland  apples should  no t be p icked u n til tw o to 
three weeks a fte r th e  M cIn tosh  h a rv est. F u r th e r  observations m u st be m ade 
before th is is well established.
T ests of V arious Spray M a ter ia ls . (0 . C. R o b erts  cooperating  w ith  
Entomology and  B o tan y  D e p a r tm e n ts .) W hile lim ited  resources p re v en t ex­
tensive tests of th e  m an y  sp ray  m ateria ls offered in  th e  m ark e t, th is  d e p a rt­
ment has continued during  th e  p a s t y ear to  m ake o rch ard  te s ts  of those  m ost 
promising. T he results are  discussed in  th e  re p o rt of th e  D e p a rtm en t of 
Entomology.
R em oval of A rsen ic  a n d  L ead R e sid u es  f r o m  A p p les. (O. C. R o b erts  
and J. K. Shaw cooperating  w ith  D e p artm en ts  of E ntom ology, A gricu ltu ral 
Engineering, and  th e  F ertilizer C ontro l Service.) T he problem  of possible 
excessive lead residues is one th a t  confronts our growers. T h u s fa r p ractica lly  
no fruit is w ashed in th is  S ta te  though  several w ipers are in  use. O ur w ork  is 
directed chiefly tow ard  m eth o d s of spray ing  to  avo id  th e  chance of excessive 
residues. W ith  a su itab le  sp ray ing  program , i t  is possible to  keep w ith in  th e  
present lead to lerance estab lished  b y  th e  U n ited  S ta te s  D e p a rtm en t of A gri­
culture. W hether residues can be k e p t below th e  prospective  low ered to lerance 
of lead is y e t a problem . On accoun t of th e  w ithd raw al of an aly tical service 
by the U nited S ta te s  Food an d  D ru g  A d m in istra tion  th is  w ork will be done 
by the S ta tion  Fertilizer C ontro l Service. Sam ples of apples sp ray ed  un d er 
various program s aw ait analysis.
Blueberry C u ltu re . (J. S. B a iley .) In  th e  spring of 1935 th e  b lueberry  
plantation s ta r te d  in  1932 (P lo t C ) w as enlarged b y  th e  add ition  of 346 p lan ts 
of the varieties P ioneer, C oncord, C abot, Scam m ell, Je rsey  and R ancocas. T his 
plot now covers th ree -fo u rth s of an  acre. A no ther p lan ta tio n  (P lo t D ) was 
set in the  spring  of 1935, covering tw o acres and  contain ing  1948 bushes of the
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varie ties C abot, Pioneer, and  R ubel. These p lo ts are to  be used for cultural 
experim ents.
T he experim ent s ta rte d  in  1934 to  te s t th e  effect of vary ing  am ounts of lime 
and  of su lfur on b lueberry  p lan ts in W agner po ts was continued. The plants 
used in 1934 were rem oved and  a new se t of tw o-year-old R ubel p lan ts set in 
th e ir  places. T he general tren d  of resu lts was th e  sam e as in 1934 except th a t 
there  was increasing evidence of su lfur toxic ity . M ost of th e  p lan ts in the 
su lfu r-trea ted  po ts died soon a fte r p lan ting . T he p lan ts  in th e  pots which re­
ceived 5 gms. of su lfur m ade a very  poor grow th in 1935 a lthough they  made 
th e  best grow th in 1934.
T he average to ta l shoot grow th per p lan t for 1935, th e  average to ta l height 
of p lan ts , and  th e  pH  for each trea tm e n t is given in  th e  following table.
Average total A  ver age
Treatment growth in height in pH
inches inches
C heck........................................... ........  3 5 .3 11 .7 4.60
Lim e 10 gm s............................. .........  47 .0 18.3 5.20
Lim e 20...................................... .........  34 .3 10.0 5.50
Lim e 30...................................... .........  31 .7 13.3 5.55
Lim e 40 (2 ) .............................. .........  2 1 .7 9 .0 5.75
Lim e 60 (2 ) .............................. .........  29 .5 13.0 6.75
Lim e 80 ...................................... .........  25 .0 9 .3 6.75
P e a t............................................. .........  64 .7 28 .0 4.80
P e a t +  lime 10 gm s............. .........  56 .0 2 1 .7 5.00
P e a t +  lime 20....................... .........  46 .0 16.0 5.30
P e a t +  lime 30.................................  35 .7 15.0 5.70
P e a t +  lime 40 ....................... .........  2 6 .7 9 .7 5.95
P e a t +  lime 60....................... .........  34 .3 11 .7 6.45
P e a t +  lime 80....................... .........  22 .0 9 .3 6.65
P e a t +  sulfur 5 gm. (2 ) ..... .........  3 6 .0 10.5 4.35
G row th m easurem ents are averages of th ree  p lan ts unless otherwise noted. 
W ith heavier sulfur trea tm e n ts  all p lan ts died.
An experim ent was s ta rte d  in th e  spring  of 1935 to  te s t th e  self-fertility or 
self-sterility  of varie ites of blueberries. M ost of th e  p lan ts were under a large 
te n t of tobacco cloth b u t som e were in individual cages. All blossoms were 
hand-pollinated  several tim es during  th e  bloom ing season. A num ber of flower 
clusters on each of several bushes of a v a rie ty  were tagged, th e  blossoms counted 
and  th e  percentage of se t ob tained  from  these tagged clusters.
T he percentages of se t ob tained  were as follows:
C oncord............... .........  74 .3 K a th erin e ............. ...... 11.0
F I -6 6 .................... .........  60 .9 W areh am .............. .....  10.4
S tan ley ................. .........  56 .5 P ioneer.................. ........ 6 .7
Scam m ell............. .........  52 .2 D u rfee ................... ........ 6 .3
R u b e l ................... .........  49 .0 A dam s................... .... 2 .6
C a b o t ................... .........  48 .0 Sam ...................... 2 .2
Je rsey .................... .........  3 8 .2 G rover................... ...... 1.1
R an  co cas............. .........  37.1 H ard in g ............... ....... 0 .8
Some of th e  berries w hich se t on these bushes were sm all and had relatively 
few  seeds.
In  th e  sum m er of 1935 an  experim ent was s ta rted  to  try  ou t th e  acidification
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of th e  soil un d er field conditions. On Ju ly  30 p a rts  of tw o rows of p lan ts  in a 
blueberry nursery  were trea te d  w ith  su lfur a t  th e  ra te  of 1,000 pounds per 
acre; p a rts  of two o th er rows, w ith  alum inum  su lfa te  a t  th e  ra te  of 5,000 
pounds per acre; and p a rts  of tw o o th er rows, w ith  an hydrous alum inum  
chloride a t  th e  ra te  of 2,000 pounds per acre. T he p H  of th e  soil in th is nursery  
ran from 5.8 to  6.0 before trea tm e n t. On O ctober 23 th e  pH  of th e  various p lo ts 
was as follow s:
Treatment
North  
;plot
South
plot
Average
S u lfu r ...................................... ...........  5 .50 5 .60 5 .55
A 1 ,(S 0 4 )s ............................. ..........  5 .60 5 .50 5 .55
A !C !.*i.............................................................................. ..........  5 .20 5.40 5 .30
Check (u n tre a te d ) ............... .... 5 .80
At present no differences can be observed in th e  grow th of th e  p lan ts.
Some b lueberry  p lan ts  in  th e  nu rsery , som e in P lo t D , an d  som e in th e  p o t 
experiments exh ib ited  a chlorotic  condition  of th e  leaves. P re lim inary  experi­
ments indicate th a t  th is m ay  be due to  a  deficiency of iron.
D E PA R T M E N T  OF P O U L T R Y  H U SB A N D R Y
J . C. G ra h a m  in  C harge
B roodiness in  P o u ltry . (F. A. H a y s .)  E fforts are being concen tra ted  
on the developm ent of a genetically  non-broody line th a t  will breed  tru e . T he 
basic mode of a tta c k  is th e  use of aged p a ren ts  th a t  have been p rogeny-tested  
over a long period of tim e. T he problem  of deferred broodiness is being m ore 
fully investigated . F u rth e r  a tte n tio n  is also being given to  q u a n tita tiv e  in ­
heritance of th e  b roody  in s tih c t as well as to  th e  re la tion  of broodiness to  
m ortality ra te  of pu lle ts in  th e  lay ing  houses.
Breeding P o u ltry  for Egg P ro d u c tio n . (F. A. H ay s and  R u b y  S a n b o rn .) 
A num ber of problem s in breeding R hode Island  R eds for high egg production  
are being given special s tu d y . T hrough  cross-breeding, m ore specific in fo rm a­
tion has come to  ligh t on th e  in h eritance  of persistency  or d u ra tio n  of th e  pu lle t 
laying year. T hese s tud ies confirm  th e  previous rep o rt th a t  h igh persistency  
depends in inheritance upon  one d o m in an t au tosom al gene. T hese new d a ta  
indicate th a t  th e  divid ing  p o in t betw een b irds genetically  h igh or low in  pe r­
sistency lies a t  ab o u t 270 days a fte r  th e  first p u lle t egg. Sim ilar stud ies on 
sexual m a tu rity  p o in t to  a cum ulative  effect of genes E an d  E 1 giving p u lle ts 
that begin to lay  a t  under 180 days of age, while e ith e r gene alone gives an  
age range from  ab o u t 180 to  215 days. Ind iv id u a ls  lacking e ith e r d o m inan t 
gene do no t begin to  lay  u n til ab o u t 216 days or older.
Selection for low m o rta lity  in  th e  lay ing  houses is being  m ade. A vailable 
data indicate th a t  th e  use of breeding m ales th a t  are a t  least th ree  years of age 
is an im p o rtan t fac to r here. R ange m o rta lity  up  to  S ep tem ber first is v e ry  low. 
The to ta l loss to th a t  d a te  on  3200 chicks h a tch ed  in  1935 w as less th a n  5 
percent.
Characters affecting egg p roduction  are being stud ied  fu rth e r, to g e th e r w ith  
such physical ch arac te rs  as comb typ e , ear-lobe color, s tu b s, and  body size 
throughout th e  laying year. Egg p ro d u c tio n  and  egg size are co n stan tly  im ­
proving along w ith  ex ternal q u a lity  of eggs.
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S ta t is t ic a l S tu d y  of H ered ity  in  R h od e Islan d  R eds. (F. A. H ays and 
R u b y  S an b o rn .) D a ta  have been p repared  and published on “ Crossing 
P roduction  and  E xhib ition  R hode Island  R eds,” B ulletin  316. T he following 
papers a re  now in press: “ Studies on th e  Inheritance of Persistency,” “ N um bers 
and  U niform ity  in E xperim ental L o ts ,” “ T he Inheritance  of Sexual M atu rity  
in  R hode Island  R ed s,”  and  “ T he T im e In terv a l Betw een Eggs in Rhode 
Island  R ed s.”
A G en etic  S tu d y  of R h o d e  Is la n d  R ed Color. (F. A. H ay s.) The 
behavior of p lum age color in  tw o lines of exhibition R hode Island Reds is being 
stud ied . One line is being selected for plum age color alone and  th e  o ther line 
is being  bred  for know n fecund ity  characters . Some very  satisfactory  egg 
records have  been m ade b y  th e  second line.
R a te  o f F ea th er in g  in  R h o d e  Is la n d  R eds. (F. A. H ay s.) Weekly 
records on feath er developm ent in th e  different feather trac ts  from  hatching 
up  to  nine weeks of age are  available on ab o u t 1800 chicks. Records on back 
feathering  a t  e ight weeks of age are available on over 6000 chicks. These data 
ind ica te  th a t  bo th  a sex-linked and  one or m ore autosom al genes are concerned 
in ra te  of feathering  of R hode Island  R eds.
B reed in g  for L ow  M o rta lity . (F. A. H ay s.) H igh and low m ortality 
lines are now in th e  second generation . T he d a ta  a re  inadequate  a t present, 
b u t  th ey  suggest th a t  h e red ita ry  factors are of considerable significance in 
re la tio n  to m o rta lity  ra te  in th e  laying house.
B reed in g  for H igh  an d  L ow  R e s is ta n ce  to  Fow l P aralysis. (F. A.
H ays, C. S. G ibbs, W . C. Sanctuary , and J. H . V ondell.) T he incidence of 
paralysis in th e  first generation  was as follows: L ine A, 23 percent; Line B, 26 
p ercen t; and Line C, 10 percen t. In  th e  second generation  th e  incidence of 
paralysis fell to  11, 9 and 5 percen t, respectively, in th e  th ree  lines. A pre­
lim inary  s tu d y  of th e  d a ta  suggests th a t  paralysis m ay  occur in birds lacking 
one d o m inan t gene for resistance, b u t th a t  a dom inan t inhib itor m ay prevent 
its  occurrence in such individuals.
D EPA R TM EN T OF VE T E R IN A R Y  SCIENCE  
.1. B. L en tz  in  C harge
P o u ltry  D isea se  C o n tro l Service. (H . V an Roekel, K . L. Bullis, 0 . S. 
F lin t, and  M. K . C la rk e .)
1. P ullorum  Disease Eradication. T he 1934-35 testing  season has revealed 
a m arked  increase in  th e  volum e of tes tin g  along w ith progress in reducing the 
am o u n t of infection am ong th e  tes ted  flocks. A to ta l of 247 flocks (including 
th ree  flocks o th er th a n  chickens) w as tes ted . T he num ber of blood samples 
tes ted  from  th e  244 chicken flocks was 301,887, of w hich only 0.39 percent were 
positive. T his percentage is th e  lowest a tta in ed  during th e  fifteen-year testing 
period. Progress in e rad ication  is fu rth e r no ted  in th a t  th e  percentage of flock 
ow ners who tes ted  all th e  b irds on th e  prem ises has increased from 66.8 in 
1933-34 to 74.5 in 1934-35. Am ong th e  213 non-reacting flocks, 163 were 100 
p e rcen t tested . T he num ber of flocks w hich were tested  for three  or more 
consecutive years w as 161, of w hich 149 were non-reacting. The average per 
centage of positive tes ts  for th is  group was 0.18, th e  lowest a tta in ed  during t e 
tes tin g  h is to ry  in th e  S ta te . I t  is clearly evident th a t  th e  practice of annua)
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testing of all th e  birds on th e  prem ises, supplem ented  w ith  sound  erad ica tion  
and p reven tive  m easures, is effective in establish ing  and  m ain ta in in g  flocks 
free from th e  disease.
The estab lishm ent of two official pullorum  tes ted  grades, nam ely , “ M assa­
chusetts Pullorum  P assed ” and  “ M assachuse tts  Pu llo rum  C lean ,” by  th e  
M assachusetts D ep artm en t of A gricu ltu re  should aid po u ltry m en  in th e  buying  
of new stock from  flocks which are officially recognized as free from  th e  disease. 
This m akes it possible to  replace infected flocks w ith  clean stock, and  new  stock 
can be in troduced in to  pullorum  disease-free flocks w ith o u t th e  in tro d u c tio n  of 
infection.
2. Pullorum Disease Investigations.
(a) W hole Blood A gglu tination  T est. D uring  th e  p a s t y ear investigations 
concerning the  whole blood agg lu tination  te s t were resum ed in o rder to  gain a 
more thorough insight in to  th e  factors which influence its  effectiveness and  its 
reliability in e lim inating  pullorum  infection from  p o u ltry  flocks. L ab o ra to ry  
and field experim ents revealed th a t  th e  whole blood agglu tination  te s t  was no t 
as efficient as th e  s tan d ard  tu b e  agg lu tination  m ethod . T he resu lts have been 
reported in B ulletin  323.
(b) Pullorum  D isease T ransm ission  by  Feces from  R eacting  B irds. E x ­
periments revealed th a t  u n d e r an  env ironm en t approach ing  p ractica l n a tu ra l 
conditions feces from  reac ting  b irds do no t ap p ear to  be an  im p o rtan t vehicle 
in the transm ission of pullorum  disease. N on-infected  b irds m ain ta in ed  on 
litter containing feces from  reac ting  b irds failed to  develop th e  disease. H ow ­
ever, non-infected birds force-fed w ith  feces from  infected  hens co n tracted  
the infection in a few instances.
(c) V iability stud ies of S . pullorum, w hich are  still in  progress, have  show n 
that the organism  has rem ained  viable on a d ry  piece of cloth for a period of 
1,169 days.
3. Diagnostic Service. Personal calls a t  th e  lab o ra to ry  w ere recorded  205 
times. T he num ber of cases h and led  was 546. T he classification of 1,987 
specimens follows: —  1,736 chickens, 121 ruffed grouse, 84 tu rk ey s , 11 quail, 
10 rabbits, 7 swine, 5 p h easan ts, 3 foxes, 3 pu rp le  grackles, 2 bovine and  1 each 
of canine, cod liver oil, corn fodder, m u sk ra t, an d  raccoon. T he diseases en ­
countered m ost freq u en tly  w ere reproductive-system  disorders, parasitism , 
tumors, av ian  paralysis, pu llo rum  disease, and  nephritis . T he diagnoses of 
diseases which are believed to  be ra re  in M assachsuetts  w ere p a ra ty p h o id  2, 
fowl cholera 3, fowl typ h o id  3, av ian  tuberculosis 1, and  fowl ty p h o id  in tu rk ey s
1. Fowl cholera was no ted  in tw o new  flocks and  fowl ty p h o id  in  one, while 
avian tuberculosis was found  on th e  sam e prem ises w here it was no ted  tw o years 
ago. The pou lts in which fowl ty p h o id  was no ted  were in troduced  from  o u t­
side of the  S ta te .
4. Flock M orbidity and M ortality Studies. M orbid and dead  specim ens were 
examined from  th e  P o u ltry  P la n t an d  E xperim en t S ta tio n  flocks. F rom  th e  
former, 212 b irds were exam ined during  a seven m o n th s period . C annibalism  
was noted in 111 of these  birds, reproductive-system  disorders in 38, tu m ors 
in 16, avian paralysis in 16, and  in juries in 12. From  th e  E xperim en t S ta tion  
flock of 773 pu lle ts p laced in to  th e  laying houses in th e  fall of 1934, 207 were 
examined during  a 14 m on ths period. T he diseases m ost freq u en tly  encountered  
were reproductive-system  disorders 53, nephritis 40, tu m ors 29, leukem ia 26, 
avian paralysis 19, and  visceral gou t 16. L im ited  observations on 120 m orbid, 
live birds yielded m eager in fo rm ation  as to th e  etiology of th e  disease conditions.
5. “Epidemic Trem ors” in  Chickens. A group of 83 chicks from  eigh t flocks 
showing sym ptom s of “ epidem ic trem o rs” was placed under observation  a t  th e
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lab o ra to ry . T he chicks were two to  five weeks of age w hen received, th e  first 
sym ptom s being no ted  betw een th e  n in th  and  tw enty-first days. M orbidity 
in th e  affected flocks varied  up  to alm ost 50 percen t and  m o rta lity  possibly 
up  to  20 percen t. A fter a period of approxim ately  e ight m onths, 24 chickens 
of th e  original 83 survived. T he losses in th is group from  “epidem ic trem ors” 
were supplem ented  by losses from  in te rcu rren t diseases and by  specimens 
sacrificed for experim ental purposes. Blindness, a  previously unreported 
sym ptom  of “epidem ic trem o rs,” has been observed, following an opacity  and 
b luish d iscoloration of th e  lens of one or bo th  eyes. Seven of th e  24 living birds 
show th is  condition. P rogeny of th e  24 survivors are under observation. A few 
of th e  p rogeny have  exhibited  a  very fine m uscular trem or a t  ab o u t five weeks 
of age, w hich was no t observed in  norm al birds. T ypical trem or and ataxia 
encountered  in  n a tu ra l ou tb reaks of th e  disease were no t observed in the 
progeny. In  five tria ls 62 chicks from  2 to  24 days of age were inoculated 
in tracereb rally  w ith  b ra in  emulsions from  affected chicks, and  gross mani­
festations of disease were no t observed.
6. Disease Studies in  W ild  A nim als . Our knowledge concerning the  influence 
of disease on th e  conservation  of wild life is very  m eager a t  th e  present time. 
D u rin g  th e  p as t y ea r specim ens (norm al and  m orb id) have  been investigated 
from  anatom ical and  pathological po in ts of view. Disease entities which were 
bacteria l, fungous, p ro tozoan, or parasitic  in character, have been encountered 
in th e  various specim ens. M ost of th e  specim ens exam ined were ruffed grouse 
w hich were reared  in c ap tiv ity  by  th e  P o u ltry  D ep artm en t. The majority 
ap p aren tly  died from  inan ition  w hen less th a n  a  week old. R enal disorders 
were rare , and  perosis, no ted  freq u en tly  th e  preceding year, was no t observed. 
Am ong a group of e ight growing birds, u lcerative enteritis appeared during the 
m o n th  of A ugust. All birds succum bed to  th is disease w ith in  a week. Through 
effective m anagerial and  san ita ry  m ethods, u lcerative en teritis was prevented 
in b irds th a t  were m ain ta ined  on wire. How ever, one case of entero-hepatitis 
was encountered  in th is  group.
7. Farm  and Station B ang Disease. In  assisting th is p ro ject, the  laboratory 
tes ted  1,565 blood sam ples by  th e  s tan d ard  tu b e  agg lu tination  m ethod.
L a r y n g o t r a c h e i t i s .  (C. S. G ibbs.) T hree ou tbreaks of laryngotracheitis 
in brooder chicks have been s tud ied  in which th e  viruses were of low virulence 
and  produced clinical sym ptom s resem bling colds. T he virulence was not 
enhanced  a fte r passing serially  th rough  36 chicks. These viruses neutralized 
two know n lab o ra to ry  s tra in s  of laryngotracheitis, and chicks imm une to the 
field v irus were im m une to  th e  lab o ra to ry  virus and  vice versa.
C o ld s . (C. S. G ibbs.) Two ty p es of colds have  been studied , one in which 
th e  sym ptom s an d  lesions a re  confined to  th e  nostrils, in fraorb ita l sinuses and 
tu rb in a tes , an d  th e  o th er in w hich th e  trach ea  and  bronchi are involved. Both 
ty p es a re  a p p aren tly  due to  th e  sam e virus, because th ey  are readily trans­
m itted  to  th e  nostrils, in frao rb ita l sinuses and  tu rb in a tes  or to the  trachea, 
depending  upon  th e  m ethod  and site of inoculation. M oreover, chickens made 
im m une to  one ty p e  of cold are im m une to  th e  o th er also. Chickens immune 
to  these  colds were no t im m une to  laryngotracheitis, and chickens immune to 
lary n g o trach e itis  were no t im m une to  these colds.
S tudies th u s  fa r seem to  ind ica te  th a t  colds in  chickens or laying hens are 
n o t serious unless th e y  are com plicated by  secondary  microorganisms. The 
m ost com m on com plications appear to be Staphylococcus albus, Streptococcus 
bronchitis, and  H em ophilus gallinarum . These m icroorganism s produce pus
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which tends to  consolidate e ith e r in th e  in frao rb ita l sinuses and tu rb in a tes , or 
in the trachea  and  bronchial tubes. C hickens and  laying hens affected w ith 
colds com plicated by  an y  one of these secondary  m icroorganism s are  usually  
out of condition for a  period ranging from  tw o weeks to  tw o m onths.
Experim ents have been conducted  in w hich chickens h a tch ed  and  reared  
under s tric t labo ra to ry  conditions were inocu lated  w ith  cold exudates con tain ing  
microorganisms isolated from  field cases, an d  th e  average period of sickness 
was 40 days. T he sym ptom s were severe in these chickens and  som e of th em  
died. Sim ilar groups of chickens inocu lated  w ith bacteria-free  u ltra filtra te s  
of the cold exudate  produced m ild sym ptom s of colds. T he average period  of 
sickness was only th ree  days, and  none of th e  chickens died.
In clu sio n  B odies in  L a ry n g o tra ch e itis  an d  C olds. (C. S. G ibbs.) 
The inclusion bodies in laryngo tracheitis  are in tran u clear, while those  in th e  
colds studied  up  to  th e  p resen t are ex tranuclear. C onsiderable v a ria tio n  
appears in th e  shape and  form  of these bodies a t  different stages of th e  disease, 
indicating th a t  th ey  m ay  undergo som e kind  of a cycle o r g row th . F u rth e r­
more, varia tion  in th e  p a rticu la te  size of thepe bodies, as m easured  by a graded  
series of acetic-cellodion m em branes, indicates th a t  th e  size of th e  inclusion 
bodies is no t alw ays th e  sam e. T he laryngo tracheitis  v irus particles average 
less than  0.082 m icron in d iam eter, and  th e  cold inclusion bodies average less 
than 0.135 m icron in d iam eter, a lthough  experim ents hav e  been conducted  in w hich 
the particles appeared  to  be th e  sam e size in b o th  cases. Some of th is  va ria tio n  
may be due to  th e  fac t th a t  laryngo tracheitis  is m ore v iru len t th a n  colds, and 
the respective locations of th e  inclusion bodies in  th e  epithelial cells of th e  
mucous m em brane ten d  to  m ake th e  cold v irus m ore read ily  filterable.
D ifferentiation  of th e  P a th o lo g ica l Cell in  N e u r o ly m p h o m a to s is  
from L y m p h o cy tes o f th e  B lood  of C h ick en s. (C. S. G ibbs and  C. G. 
Johnson.) U n n a ’s eosin and m ethy lene blue s ta in  is m odified and  successfully 
used to d ifferentiate pathological cells in neurolym phom atosis from  lym pho­
cytes in sm ears by  su b s titu tin g  L ugol’s so lu tion  for iodized alcohol an d  re ­
ducing the length of tim e necessary for d ifferentia tion  in  th e  alcohols. In  th is 
way the sm ears are no t w ashed from  th e  slides and  com parative  stud ies of th e  
cells are m ade under identical conditions —  an ach ievem ent th a t  has no t been 
accomplished before. W ith  th is technique it has been found  no t only th a t  
many of the  pathological cells in neuro lym phom atosis undergo m itosis, b u t 
that the nuclei are m ore vesicular th a n  th e  nuclei of th e  lym phocytes of th e  
blood.
Fy means of th is sta in ing  technique  cells ind istingu ishab le  from  th o se  
occurring in neurolym phom atosis are found in th e  follicular fluid of hens, in 
the semen of roosters, and in th e  perivascu lar in filtration  in th e  peripheral 
nerves of baby  chicks produced by  affected hens and roosters. W hile these 
findings are suggestive th a t  neuro lym phom atosis m ay  be tran sm itte d  th rough  
the egg, the  final results a re  no t en tire ly  conclusive because m an y  of these  cells 
are apparently  destroyed in th e  developing em bryo by  som e facto r or factors 
unknown a t th e  p resen t tim e.
The D ifferen tia tio n  of N e u r o ly m p h o m a to s is  fro m  L y m p h o leu k o sis .
(C. S. Gibbs and C. G. Jo h n so n .) H istological stud ies ind ica te  th a t  th e  fowl 
does not possess lym ph g lands and  lym ph nodes anatom ically  and  physiologi­
cally com parable to  those  of h igher anim als, b u t does possess re la tive ly  large 
amounts of lym phoid  tissue in th e  bone m arrow , liver, spleen and in certain
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locations along th e  digestive tra c t. T his tissue is closely associated w ith the 
vascu lar system  by m eans of capillaries. In  lym pholeukosis th is lym ph tissue 
appears to  be in a  s ta te  of hyperplasia, and th e  num ber of lym phobasts in the 
tissue and  th e  capillaries is m ateria lly  increased over th a t  in th e  healthy  fowl, 
in  neurolym phom atosis th e  lym ph tissue appears th e  sam e as in norm al birds 
In  th is  respect, as well as in th e  locations of th e  pathological cells, lym pho­
leukosis is d istinguished from  neurolym phom atosis th u s supporting  the  view 
th a t  th e  tw o diseases are of different origin.
A S tu d y  o f “ P early  E ye” in  N e u r o ly m p h o m a to s is . (C. S. Gibbs and 
C. G. Johnson .) Gross and  microscopic exam inations of “pearly  eyes” in 
neurolym phom atosis indicates th a t  neurolym phom as form  in th e  ciliary nerves, 
and  in terfere  w ith  th e  stim uli going to th e  ciliary m uscle and  iris. Since neuro­
lym phom atosis is a  progressive disease, no t all of th e  ciliary nerves are affected 
a t  once. T his accounts for th e  d isto rted  appearance of th e  pupil in birds affected 
w ith  th is form  of th e  disease un til all of th e  nerves are affected and the iris 
con tracts, resulting  in com plete closure of th e  pupil and to ta l blindness.
W ALTHAM  FIELD STA TIO N  
(W a lth a m , M a ssa c h u se tts )
R ay M . K oon, In C harge
F or reports on approved  p ro jects conducted  a t  th is s ta tio n , in addition to 
those listed  un d er th is caption , see rep o rts  of th e  D epartm en ts of Botany, 
Entom ology, F loricu ltu re, and  O lericulture.
Following an  organized request by  th e  M assachusetts N urserym en’s Asso­
ciation  for researcn in  th e ir in te rest, th e  tru stees were successful in securing a 
special ap propria tion  for in stitu tin g  and  m ain tain ing  a service in Nursery- 
cu ltu re  a t  W altham . Professor George G raves was added to  th e  staff to con­
duct th is  d ep artm en t, and th e  office and lab o ra to ry  building was enlarged to 
accom m odate th e  new activ ity .
C o n su lta t io n  an d  In fo rm a tio n  Service. N o t only have the calls for 
service on th e  p a r t  of comm ercial h o rticu ltu ra l in terests increased, bu t amateur 
gardening and  th e  expansion of civic im provem ent have brought an increasing 
num ber of persons to  th e  s ta tio n  during  th e  y ear for personal conferences. A 
count of these, and in add ition  those who cam e for o ther purposes, runs well 
over 7,000. M ore t h a n 3,500 telephone calls were checked, the  m ajority  from 
persons seeking definite inform ation . In  1934, Pau l W . D em psey was appointed 
to  relieve th e  research m en of some of th is  growing activ ity , and the  arrange­
m en t has proved  sa tisfac to ry  in a  large m easure. A t the  request of various 
o rganizations he has given 105 ta lk s  on th e  w ork of th e  Field S tation and on 
general h o rticu ltu ra l sub jects during  th e  year.
Soil T e s t in g  Service, (R obert E . Young, H arold  E . W hite, Paul W. 
D em psey .) Soil sam ples were tes ted  for acid ity  w ith the  Potentiometer. 
D eterm inations were m ade for n itra te  n itrogen , phosphorus, and occasionally 
po tash .
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Sum m ary o f Sources
A m ateurs —  law ns, flower gardens and  vegetable  gardens 588 
M iscellaneous — golf courses, law n con tracto rs, lan d ­
scape gardeners, M etro p o litan  D is­
tr ic t  C o m m iss io n ........................................  84
T o ta l...........................................................................................  1,541
Sum m ary  o f A c id ity  Tests
Sam ples from  G reenhouses
p H  V egetables Flow ers All O thers
7 .0 -  7 .5 ......................................  44 10 44
6 .5 -  6 .9 ......................................  95 70 101
6 .0 -  6 . 4 ...................................... 90 93 224
5 .5 -  5 .9  ...................................  36 82 313
5 .0 -  5 .4 ......................................  6 56 155
4 .5 -  4 .9 ................................................. 0 23 81
4 .0 -  4 .4 ......................................  0 4 18
T h e  P la n t  H o u se . (Paul W . D em psey .) Because of th e  feeling th a t  
economic conditions a re  im proving, th ere  is a renew ed in te res t in th e  p lan t
house, shown by  th e  increase in  th e  d em and  for plans. B o th  p lan t houses a t 
the Field S ta tion  are used  for growing crops th e  y ear around , prov ing  th e ir 
value for o ther purposes besides th e  p roduction  of early  p lan ts.
E lectric ity  as a S ou rce  of H ea t in  th e  H o tb ed  a n d  P ro p a g a tin g  
Bench. (Paul W. D em psey .) R esu lts o b ta ined  th is  y ear in b o th  th e  experi­
mental and som e com m ercial in sta lla tions em phasize th e  observations of th e  
past four years th a t  operating  costs are a  lim iting  facto r in  th e  use of e lectricity  
for this purpose. A few a m a teu r gardeners have  in sta lled  th e  equ ipm en t and 
find operation costs on a sm all scale reasonable in com parison w ith  previous 
costs of o ther m ethods.
V egetable V ariety  T ria ls. (Pau l W . D em psey .) Because of absence of 
the S tew art’s D isease again  th is year, i t  w as im possible to  o b ta in  resistance 
records on th e  m any  new  crossed varie ties included in th e  sw eet corn tria ls. 
A few new varie ties were tr ie d  ou t b u t  none show ed an y  o u tstan d in g  charac­
teristics. M ost of th e  s tra in s  were of th e  new crossed varie ties, som e of th em  
maturing m uch earlier th a n  an y  previously  tried .
Most of th e  new  an d  old s ta n d a rd  varie ties of to m ato es were included in th e  
trials. P lan ts or each v a rie ty  were se t b o th  flat cu ltu re  an d  trellis sty le. N ew  
early varieties are in troduced  each y ea r in  an  a tte m p t to  su p p lan t th e  E arliana , 
which is of poor quality , b u t n o t one of these  shows an y  superio rity .
Field Day. T he Seven teen th  A nnual F ield  D ay  was held  on A ugust 7 w ith 
an attendance of 1,290 m ark e t gardeners, florists, fru it growers, nurserym en, 
and others. T he p lan  of conducting  groups ab o u t th e  grounds a t  scheduled 
intervals was tried  for th e  first tim e an d  proved  a  successful m eans of ac­
quainting th e  v isitors w ith  th e  de ta ils  of w h a t is ac tu a lly  in progress.
O rnam ental D isp la y  an d  T e st  G ard en s. (H aro ld  E . W h ite .)  Public 
interest in th e  perennial gardens still increases as is evidenced by  th e  num ber 
of visitors, w hich doubled  th is  y ear over th e  y ear 1934. T he a tte n d a n t  who is 
on duty in th e  evenings from  5 to  8 o ’clock an d  on Sundays checked an  a tte n -
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dance of 3,872 persons from  Ju n e  1 to  O ctober 30. T he gardens have been 
redesigned an d  m any  im proved varieties have supplan ted  others less w orthy.
H o rticu ltu re  S ch o o l. (H arold E . W h ite .) The fifth school for home 
gardeners was conducted  on April 9 and  10. T he program  was considerably 
m ore diversified th a n  had  ever before been a ttem p ted  and proved so successful 
th a t  in th e  fu tu re  a very  com prehensive group of subjects will be the  rule.
PUBLIC ATIO NS
B u lle tin s
315 A nnual R ep o rt for the  Fiscal Y ear E nding N ovem ber 30, 1934. 84 pp. 
M arch 1934.
T he m ain purpose of th is  rep o rt is to  provide an  o ppo rtun ity  for presenting in published 
form , recen t results from  experim en tation  in  fields or on projects where progress has not 
been such as  to  ju s tify  th e  general and  definite conclusions necessary to  m eet the  require­
m ents of bulletin  or journal.
316 Crossing P roduction  and  E xhibition  R hode Island Reds. F . A. Hays. 
16 pp . Ja n u a ry  1935.
I t  is a  w idely recognized fac t th a t  production-bred  R hode Island R eds differ significantly 
from  exhib ition-bred  birds of th e  sam e v arie ty  in  a  num ber of specific characters. The 
purpose of th is  five-year s tu d y  was to  determ ine  w hether, th rough  crossing, the  characters 
necessary for high egg p roduction  m igh t be re ta ined  w ith o u t th e  sacrifice of plum age color. 
I t  was found th a t  by  crossing light-colored p roduction-bred  Rhode Island Reds with 
exhib ition-bred  b irds, followed by  carefu l m atings, a  flock could be built up w ith rather 
uniform  m edium -red p lum age color and  high egg p roduction .
317 B lueberry  C u ltu re  in M assachusetts . John  S. Bailey and Henry J. 
F ranklin . 20 pp. illus. F eb ru ary  1935.
W ild blueberries are  na tiv e  to  N ew  E ngland , b u t i t  is only w ith in  recen t years th a t any 
a t te m p t h as  been m ade to  develop im proved varieties. B reeding work conducted by the 
U n ited  S ta tes  D ep a rtm en t of A griculture has resu lted  in  th e  production  of several named 
varieties w ith  fru it la rger an d  m ore handsom e th a n  th e  wild. A lthough relatively few acres 
of these nam ed  varieties h ave  been p lan ted  in M assachusetts, th e re  is a growing interest 
in th e ir  cu ltu re  w hich  has led  to  an  increased  dem and  for inform ation  abou t them. This 
bulletin  is m ean t to  serve as a  guide to  those  in te re s ted  in growing blueberries whether 
th e  new er cu ltiv a ted  varie ties or th e  n a tiv e  wild berries.
318 Onions in th e  C onnecticut Valley. A. B. B eaum ont, M. E. Snell, W. L. 
D oran , and  A. I. B ourne. 32 pp. illus. M ay 1935.
M assachusetts  has been one of th e  leading  s ta te s  in  th e  production  of onions for a 
h u nd red  years  or m ore and  th e ir  com m ercial cu ltu re  in  th e  C onnecticu t Valley dates back 
to  1885. P rio r to  1920 m ost of th e  onions of th e  V alley were grown from  seed. Since that 
tim e th e  acreage of onions grown from  se ts  has increased  rap id ly , largely a t  the  expense of 
th e  acreage grown from  seed . A m ong th e  p rac tica l problem s facing th e  grower in the Con­
n ec ticu t V alley w hen these  experim en ts were s ta r te d  w ere th e  use of lime, the  choice and 
m ethod  of apply ing  fertilizers, th e  value of cover crops, spacing , growing of sets, and im­
p rovem en t of onions by  breedng an d  selection, as well as diseases and  insect pests. The 
resu lts  of experim ents concerned w ith  these  problem s are reported  in th is  bulletin.
319 A S tu d y  of th e  V ariation  of Salm onella Pullorum . H . Van Roekel. 60 
pp. illus. M arch 1935.
B ac teria l varia tion  has p layed  an  im p o rtan t role in bacteriology and related fields of 
science. F rom  a  p rac tica l po in t of view, and particu larly  in th e  diagnosis, control, an 
erad ication  of hum an  an d  anim al diseases, i t  has presented  problem s of g reat importance. 
Since bac teria l v aria tion  has received little  a tte n tio n  in th e  s tu d y  of pullorum disease, t e  
investiga tion  rep o rted  in th is  b u lle tin  w as u n d e rtak en  to  add  to  our knowledge on t is 
sub jec t.
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320 P run ing  B earing  A pple Trees. J . K . Shaw. 16 pp . illus. Ju n e  1935.
Few  carefu l expe rim en ts  have been m ade to  de te rm in e  w h e th e r c u rre n t beliefs and  
prac tices in  reg ard  to  p ru n in g  bearing  app le  tre es  a re  sound . F o r th e  la s t e ig h t y ea rs  th is  
S ta tion  has ca rried  on experim en ts d irec ted  tow ard  th is  en d . W ith  younger bearing  trees  
in full vigor of g row th , p run ing  has less effect in im proving  size and  q u a lity  of f ru it  th a n  
has been com m only believed O th e r facto rs w ere found to  be of m uch g rea te r im portance  
th a n  p run ing . C u ttin g  o u t w eak and declining wood will n o t decrease th e  size of th e  crop, 
b u t will e lim inate  m uch of th e  low -grade f ru it t h a t  scarce ly  pays  for th e  handling . T h e  
sooner such  wood is rem oved, th e  b e t te r . W ell-cared-for bea ring  tre es  should  be gone over 
annua lly  if possible, b u t  a t  le a s t ev e ry  tw o or th re e  yea rs , an d  th is  ty p e  of wood rem oved. 
W a te r sp rou ts  should  also be rem oved unless needed to  m a in ta in  or renew  th e  top . H ow ­
ever, if one is forced to  econom ize on labor, i t  is less in ju rious to  neglect p run ing  th a n  to  cu t 
dow n on sp ray ing  or neglect p roper c u ltu ra l tre a tm e n t.
321 Tankage as a Source of P ro te in  for D a iry  Cows. J . G. A rchibald . 8 pp . 
Ju ly  1935.
T ankage, especially  th e  b e t te r  g rades, has a  com m on use as p o u ltry  and  hog feed, b u t 
in teres t in  i ts  use as a  source of p ro te in  for da iry  ca ttle  is of ve ry  recen t developm ent. 
Investigations of th e  value of tan k ag e  for m ilk p roduction  show ed th a t  h igh-grade tan k ag e  
can be safely added  to  th e  list of p ro te in  feeds for da iry  cows, p rovided th e  usual p recau tions 
for feeding p ro te in  concen tra tes  are  observed.
322 The Effect of Fertilizers on th e  L ongevity  of M owings. A. B . B eaum ont, 
R . W . D onaldson, and  M . E . Snell. 8 pp. Ju ly  1935.
T here are  several good reasons w hy i t  is desirable  to  p ro long th e  life of m ow ings in 
M assachusetts. In  th e  first place, m uch of th e  land  used fo r h ay  in th is  S ta te  is so s to n y  
as to  m ake plow ing difficult. Secondly, since u n d er o rd ina ry  conditions i t  is m ore econom i­
cal for th e  M assachuse tts  d a irym an  to  purchase  his grain  th a n  to  produce it , a  re la tive ly  
large acreage m ust be k e p t in forage crops. F inally , farm  labo r is re la tiv e ly  m ore expensive 
in M assachusetts  th a n  in  less industrialized  regions, an d  an y  m e thod  of farm ing  w hich re­
duces labor expend itu res  is desirable. T h e  tw o experim en ts rep o rted  in  th is  bu lle tin  
showed th a t  q ua lity  and  y ie ld  of h ay  can be im proved an d  th e  life of th e  m ow ing prolonged 
by th e  use of fertilizers. H ow ever, th e  q u a lity  of m ixed g rass mow ings will d e te rio ra te  
to  such an  ex ten t in  six to  e igh t years th a t  reseeding  is desirab le , even w hen fertilizers 
are  used a t  fairly  h igh  rates.
323 The W hole Blood A gglutination  T est for Pu llo rum  Disease. H . Van 
Roekel and  M . K . C larke. 24 pp. illus. Ju ly  1935.
The whole blood te s t  w as in troduced  several y ea rs  ago in  response to  a dem and  for a 
m ethod of te s tin g  less expensive th a n  th e  s ta n d a rd  tu b e  te s t .  I t  has n o t, how ever, proved  
entirely  sa tisfac to ry , and  th is  s tu d y  w as u n d e rta k e n  in  th e  in te re s ts  of increasing  its  
efficiency and  reliab ility . F ac to rs  such  as  p roper an d  co n s ta n t incubation  te m p e ra tu re , 
incubation  tim e, a d e q u a te  lig h t for read in g  th e  a g g lu tin a tio n  reac tion , and  an  effective 
and  c o n s ta n t whole b lood-antigen  d ilu tion  influence th e  se n s itiv ity  an d  efficiency of th e  
whole blood agg lu tina tion  te s t . T h e  g re a t varia tio n  observed in  th e  w hole b lood-an tigen  
dilution exerted  a percep tib le  influence on th e  degree of a g g lu tin a tio n  an d  p layed  an  im ­
p o rta n t role in de tec tin g  lo w -titre  b irds. D elayed  w eak reac tions w ere en coun tered  in 
blood from  b irds t h a t  harbo red  th e  infection . T h e  s ta n d a rd  tu b e  te s t  de tec ted  in fected  
birds which failed to  re a c t w ith  th e  w hole blood m ethod . T h e  ad op tion  of th e  w hole blood 
te s t as th e  sole d iagnostic  m eans for estab lish ing  and  id e n tify ing  pullorum  disease-free 
flocks seem s inexped ien t a t  th e  p re sen t tim e.
324 Potash in M assachuse tts  Soils: I t s  A vailab ility  for Crops. F . W . M orse. 
16 pp. A ugust 1935.
This bu lletin  brings to g e th e r  resu lts  from  soil su rveys, soil analyses, and  genera l investi­
gational w ork in M assach u se tts  w ith  th e  aim  of prom oting  th e  m ore efficient use of p o ta s ­
sium as a p lan t-food  e lem ent. T h e  soils of th is  S ta te  a re  derived  from  glacial d rif t, which 
consists p rinc ipally  of m a te ria l from  po tash -bearing  rocks. F ertiliz er experim en ts have 
shown th a t  th e  lig h te r soils requ ired  po ta sh , w hile heavy clay  soils did no t. C h arac te ristic  
soils were sep ara ted  in to  tw o groups of soil partic les, sands and  silt-clay . Chem ical analyses 
showed clay to  con ta in  s ligh tly  m ore po tash  th a n  sand . C lay holds m ore soil w a te r th a n  
is held by  sand , an d  its  fine partic les a re  m ore read ily  d issolved th a n  th e  san d  grains. 
Therefore, clay  soils of th is  S ta te  w ill supp ly  m ore ava ilab le  p o ta sh  th a n  san d y  soils of 
sim ilar origin. E fficient use of po tash  fertilizer shou ld  include th e  availab le  soil po ta sh  as 
part of th e  sup p ly  for th e  crop.
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325 P o u ltry  Flock Im provem ent. J . C. G raham . 8 pp. illus. October 1935.
T h e  purpose of th is  p ro jec t was to  determ ine w hethe r i t  is possible to  m ainta in  or im­
prove body w eight, fe a th e r  color, egg p roduction  factors, h a tchab ility , and  size, shape, 
and  color of eggs, th ro u g h  th e  ann u a l in troduction  of new blood from  reliable sources but 
w ith o u t pedigree b reeding . T h e  resu lts  show th a t  th is  is possible, and  th a t  success will 
depend on th e  following facto rs:
1. T he care w ith  w hich th e  foundation  flock is selected."
2. T he ab ility  to  ob ta in  new blood th a t  will raise th e  level of th e  factors sought.
3. T h e  elim ination  of undesirables before th e  breeding season begins.
4. T h e  persistency w ith  w hich th e  details  of th e  program  are followed.
T he cost of th is  m ethod  of flock im provem ent is insignificant com pared w ith  th e  cost of 
pedigree breeding, as 300 eggs purchased  annua lly  will supply  breeding males for a flock 
of 750 fem ales an d  will also add  a  possible 100 to  125 q uality  pullets to  th e  flock.
326 N ap h th alen e  as a G reenhouse Fum igan t. W. D . W hitcom b. 32 pp. 
illus. D ecem ber 1935.
N aph th a len e  fum es m ay  be used to  kill ce rta in  greenhouse pests, particu larly  the  common 
red  spider, w hich a re  n o t contro lled  by  th e  s tan d a rd  fum igating  m aterials containing nico­
tine  or hydrocyan ic acid gas. E xperim en ts in  th e  greenhouse a t  th e  W altham  Field Station 
furn ish  th e  basis for specific info rm ation  regarding  th e  ac tion  of naph thalene fumes on 
various insects and  p lan ts , th e  conditions under w hich greenhouse fum igation with naph­
th a len e  is b o th  safe and effective, es tim ates  of cost, and  directions for fumigating.
C on trol B u lle tin s
77 Seed Inspection . F . A. M cLaughlin. 66 pp . F ebruary  1935.
78 F ifteen th  A nnual R ep o rt on E rad ica tion  of Pullorum  Disease in Massa­
chusetts. P o u ltry  D isease C ontrol L abora to ry . 12 pp. Ju ly  1935.
79 Inspection  of Com m ercial Feedstuffs. Philip H . Sm ith. 56 pp. Sep­
tem ber 1935.
80 Seed Inspection . F . A. M cLaughlin. 66 pp. N ovem ber 1935.
81 Inspection  of Com m ercial Fertilizers. H . D . H askins. 48 pp. December
1935.
82 Inspection  of A gricultural L im e P ro d u c ts . H . D . Haskins. 8 pp. 
D ecem ber 1935.
M eteo ro lo g ica l B u lle tin s
553-564, inclusive. M o n th ly  reports giving daily  w eather records, together 
w ith  m on th ly  and  an n u al sum m aries. C. I. Gunness. 4 pp. each.
R ep orts o f  In v es t ig a tio n  in  J o u rn a ls
(N um bered C o n tribu tions)
175 T he T oxicity  of A lum inum  on Seedlings and  th e  A ction of Certain Ions 
in th e  E lim ination  of th e  Toxic Effects. W alter S. Eisenmenger. Plant 
Physiol. 10 (No. 1 ) : 1-25. 1935.
186 T he D istrib u tio n  of R oo ts in Porous and  N on-Porous P lan t Containers.
L inus H . Jones and  H enri D . H askins. P la n t Physiol. 10:511-519. 1935. 
188 T he Phosphorus R equ irem en t of D a iry  Heifers. J . G. Archibald and E. 
B en n ett. Jou r. Agr. R esearch  51:83-96. 1935.
197 T he R ela tive  P rec ip ita tin g  Value of Alcohols on Protein  Solutions. 
W alter S. E isenm enger. K ollo id-Z eitschrift 70 (1): 94-96. 1935.
198 V itam in  C C o n ten t of T w enty-O ne M assachusetts Grbwn Varieties of 
Apples. George G. Sm ith  and  C arl R . Fellers. Am er. Soc. Hort. Sci. 
Proc. 31: 89-95. 1934.
199 Effect of Fertiliza tion , Freezing, Cooking, and Canning on theVitamin 
C an d  A C o n ten t of A sparagus. C. R . Fellers, R . E . Young, P .D .Isham , 
and J. A. C lague. Am er. Soc. H o rt. Sci. Proc. 31:145-151. 1934.
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200 C om parison of L ab o ra to ry  an d  P rac tica l T ests in  D eterm in ing  th e  
N u tritiv e  Value of F ish  M eals. M. M . C leveland and C. R . Fellers. 
Amer. F isheries Soc. T ran s . 64 (1934): 293-303. 1935.
202 V itam ins C an d  A in M aple P ro ducts. C. R . Fellers an d  G. G. Sm ith . 
Amer. Soc. H o rt. Sci. P roc. 31:96-97. 1934.
203 Bio-Assay of V itam in  D M ilk. C arl R . Fellers. M ass. M ilk In sp ec to rs’ 
Assoc. 28 th  A nniversary , 1st A nnual Y earbook: 12-14, 33. 1935.
204 The Life-Tim e Yield of an  A pple O rchard . J . K . Shaw . Am er. Soc. 
H ort. Sci. Proc. 31:35-38. 1934.
Some Experiences w ith  th e  T h o rn to n  T est for P o tash  in A pple T rees. 
J. K. Shaw. Am er. Soc. H o rt. Sci. Proc. 32:56-60. 1934.
205 Yield and C hem ical C om position  of C erta in  Species of G rass. J . G. 
Archibald and  E . B en n ett. Jour. Agr. R esearch  50 (No. 8 ) : 711-715.
1935.
208 A M ethod for th e  D e term in a tio n  of R ela tive  Stiffness of C ream  D uring  
the W hipping Process. W . S. M ueller. Jou r. D a iry  Sci. 18 (No. 3 ): 
177-180. 1935.
210 The Toxicity  of Some N itrogen  F ertilizers and  O th e r C om pounds for a 
Species of M oss Com m on to  P astu res  of th e  N ew  E ng land  S ta tes. A. B. 
Beaum ont. Jou r. A m er. Soc. A gron. 27 (No. 2 ) :  134-137. 1935.
211 Toxicity of A lum inum  Salts to  T obacco P lan ts . W alter S. E isenm enger. 
Jour. Agr. R esearch 51 (N o. 10): 919-924. 1935.
212 The Effect of M agnesium  Deficiency on C rop P lan ts . A. B . B eaum ont 
and M. E . Snell. Jou r. Agr. R esearch  50 (No. 6 ) : 553-562. 1935.
213 Progeny of In b red  and N o n -In b red  M ales in  R hode Is lan d  R eds. F . A. 
Hays. P o u ltry  Sci. 14 (No. 2 ) :  122-125. 1935.
214 The E tiology of E pidem ic Colds in C hickens. C harles S. G ibbs. Science 
81 :345-346. 1935.
215 Value of C om m ercially  C anned  and  L ab o ra to ry -P rep a red  T o m ato  Juices 
as A ntiscorbutics. C. R . Fellers, J . A. C lague, and  P . D . Isham . Jo u r. 
Home Econ. 27 (No. 7 ) : 447-451. 1935.
217 An Inexpensive T ype  of C o n struc tion  for C oncrete  T an k s  fo r Soil I n ­
vestigations. A. B . B eaum ont. Jo u r. A m er. Soc. Agron. 27 (No. 6 ): 
497-498. 1935.
218 U ltrafiltration  E xperim ents w ith  th e  V iruses of L ary n g o trach e itis  and  
Coryza of Chickens. C harles S. G ibbs. Jou r. B act. 30 (No. 4 ) :  411-417.
1935.
220 Effect of S torage, F reezing an d  C anning  on th e  N u tr itiv e  Value of 
Vegetable P roducts. C. R . Fellers and  P. D . Isham . Veg. Grow ers 
Assoc, of Am er. A nn. R p t.:  85-97. 1935.
222 Vitam in C o n ten t of Im p o r ta n t Foods in th e  C h ild ’s D ie t. C arl R . Fellers. 
Amer. Jour. P ub . H e a lth  25: 1340-1345. 1935.
227 Red Squill In v estig a tio n s: P roperties, T oxicity , an d  P a la ta b ility  of R ed  
Squill and Pow der B a its to  R a ts . M . G. O ’C onnor, R . E . B uck, and 
C. R . Fellers. In d u s, an d  E ngin . Chem . 27: 1377. 1935.
228 Red Squill In v estig a tio n s: E ffectiveness of R ed  Squill E x trac ts  as R a ti­
cides. R o b ert E . B uck  an d  C. R . Fellers. Indus, and  E ngin . C hem . 27: 
1497. 1935.
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O ther C o n tr ib u tio n s  to  J o u rn a ls
(U nnum bered)
Im p o rta n t C onsiderations in th e  C ontro l of th e  D iseases of Greenhouse Vege­
tables. E . F . G uba. Veg. Grow ers Assoc, of Am er. Ann. R p t ■ 251-258
1935.
Insect P ests of M assachusetts O rchards, 1934. A. I. Bourne and W. D. Whit­
comb. M ass. F ru it  G row ers’ Assoc. A nn. R p t. 1935.
N otes on Insects P o llinating  Onions. A. I. B ourne and F. R. Shaw. Jour 
Econ. E n t. 28: 836-837. 1935.
Foods and  th e  Econom ic Crisis. C arl R . Fellers, C hairm an, Committee on 
Foods. Am er. P u b . H ealth  Assoc. Y earbook 1934-35: 58-61. 1935.
C anned M aple Syrup . C. R . Fellers. T he C anner 80: 13-14. April 20, 1935.
